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COMBINATION THERAPY EMPLOYING ILEAL BILE ACID TRANSPORT 
INHIBITING BENZOTHIEPINES AND HMG Co-A REDUCTASE INHIBITORS 

This application claims the benefit of priority of 
U.S. provisional application Serial No. 60/040,660, filed 
> March 11, 1997. This application is also a continuation- 
in-part application of U.S. Serial No. 08/831,284, filed 
March 31, 199V, which is a continuation application of 
U.S. Serial No. 08/517,051, filed August 21, 1995, which 
is a continuation-in-part application of U.S. Serial No. 
08/305,526 filed September 12, 1994; and is a 
continuation-in-part application of U.S. Serial No. 
08/816,065, filed March 11, 1997, which claims priority 
from U.S. provisional application Serial No. 60/013,119, 
filed March 11, 1996. 



15 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to novel 
benzothiepines, derivatives and analogs thereof, in 

20 combination with HMG Co-A reductase inhibitors, 

pharmaceutical compositions containing them, and use of 
these compositions in medicine, particularly in the 
prophyleocis and treatment of hyperlipidemic conditions 
such as is associated with atherosclerosis or 

25 hypercholesterolemia, in mammals. 

Pcflcription of Related Art 

It is well-settled that hyperlipidemic conditions 
associated with elevated concentrations of total 

30 cholesterol and low-density lipoprotein cholesterol are 

major risk factors for coronary heart disease and 
particularly atherosclerosis. Interfering with the 
circulation of bile acids within the lumen of the 
intestinal tract is found to reduce the levels 'of serum 

35 cholesterol in a causal relationship. Epidemiological 

data has accumulated which indicates such reduction 
leads to an improvement in the disease state of 
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atherosclerosis. Stedronsky, in "Interaction of bile 
acids and cholesterol with nonsystemic agents having 
hypocholesterolemic properties," Biochimica et 
Biophvsica Acta. 1210 (1994) 255-287 discusses the 
5 biochemistry, physiology and known active agents 

surrounding bile acids and cholesterol . 

Pathophysiologic alterations are shown to be 
consistent with interruption of the enterohepatic 
circulation of bile acids in humans by Heubi, J.E,, et 
al. See "Primary Bile Acid Malabsorption: Defective 
in -Vitro Ileal Active Bile Acid Transport", 
Gastroenteroloav. 1982:83:804-11. 

In fact, cholestyramine binds the bile acids in 
the intestinal tract, thereby interfering with their 
normal enterohepatic circulation (Reihner, E. et al, in 
"Regulation of hepatic cholesterol metabolism in 
humans: stimulatory effects of cholestyramine on KMG- 
CoA reductase activity and low density lipoprotein 
receptor expression in gallstone patients", Journal of 
Lip?,<a R^?gffiych, Volume 31, 1990, 2219-2226 and Suckling 
el al, "Cholesterol Lowering and bile acid excretion in 
the hamster with cholestyramine treatment", 
Atherosc],^2r9Sig. 89 (1991) 183-190). This results in an 
increase in liver bile acid synthesis by the liver 
using cholesterol as well as an upregulation of the 
liver LDL receptors which enhances clearance of 
cholesterol and decreases serum LDL cholesterol levels. 

In another approach to the reduction of 
recirculation of bile acids, the ileal bile acid 
transport system is a putative pharmaceutical target 
for the treatment of hypercholesterolemia based on an 
interruption of the enterohepatic circulation with 
specific transport inhibitors (Kramer, et al, 
"Intestinal Bile Acid Absorption" The Journal "of 
gjQXgqiCft?. Ch^migtrv, vol. 268, no. 24, issue of August 
25, pp. 18035-18046, 1993). 
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In a series of patent applications, eg Canadian 
Patent Application Nos. 2,025,294; 2,078,588; 
2,085,782; and 2,085,830; and EP Application Nos. 0 379 
161; 0 549 967; 0 559 064; and 0 553 731, Koechst 
5 Aktiengesellschaf t discloses polymers of various 

naturally occurring constituents of the enterohepatic 
circulation system and their derivatives, including 
bile acid, which inhibit the physiological bile acid 
transport with the goal of reducing the LDL cholesterol 
10 level sufficiently to be effective as pharmaceuticals 

and*, in particular for use as hypocholesterolemic 
agents . 

In vitro bile acid transport inhibit ion is 
disclosed to show hypolipidemic activity in The 
15 Wellcome Foundation Limited disclosure of the world 

patent application number WO 93/16055 for 
"Hypolipidemic Benzothiazepine Compounds" 

Selected benzothiepines are disclosed in world 
patent application number W093/321146 for numerous uses 
20 including fatty acid metabolism and coronary vascular 

diseases. 

Other selected benzothiepines are known for use as 
hypolipaemic and hypocholesterolaemic agents, 
especially for the treatment or prevention of 

25 atherosclerosis as disclosed by application Nos. EP 

508425, FR 2661676, and WO 92/18462, each of which is 
limited by an amide bonded to the carbon adjacent the 
phenyl ring of the fused bicyclo benzothiepine ring. 
The above references show continuing efforts to 

30 find safe, effective agents for the prophylaxis and 

treatment of hyperlipidemic diseases and their 
usefulness as hypocholesterolemic agents. 

Additionally selected benzothiepines are disclosed 
for use in various disease states not within the 

35 present invention utility. These are EP 568 898A as 

abstracted by Derwent Abstract No. 93-351589; WO 
89/1477/A as abstracted in Derwent Abstract No. 89- 
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370688; U.S. 3,520,891 abstracted in Derwent 50701R-B; 
US 3,287,370, US 3,389,144; US 3,694,446 abstracted in 
Derwent Abstr. No. 65860T-B and WO 92/18462. 

HMG Co-A reductase inhibitors have been used as 
5 cholesterol-lowering agents. This class of compounds 

inhibits 3 -hydroxy-3-methylglutaryl -coenzyme A (HMG Co- 
A) reductase. This enzyme catalyzes the conversion of 
HMG Co-A to mevalonate, which is an early and rate- 
limiting step in the biosynthesis of cholesterol. 

10 Benzothiazepine anti-hyperlipidemic agents are 

disclosed in WO 94/18183, WO 94/18184, WO 96/05188, WO 
96/16051, AU-A-30209/92, AU-A-61946/94 , AU-A-61948/94 , 
and AU-A- 61949/94. 

The present invention furthers such efforts by 

15 providing novel pharmaceutical compositions and methods 

for the treatment of hyperlipidemic conditions. 

SUMMARY OF THE INVENTION 

Accordingly, among its various apects, the present 
20 invention provides compounds of formula (I) : 




(I) 



wherein : 

25 q is an integer from 1 to 4; 

n is an integer from 0 to 2 ; • 
1 2 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl. 
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dialkylainino, alkylthio, (polyalkyl) aryl, and 
cycloalJcyl, 

wherein al3cyl, alkenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
5 dialkylamino, alkylthio, (polyalkyl) aryl, and 

cycloalkyl optionally are siibstituted with one or more 

substituents selected from the group consisting of OR^, 

NR^R^^ nWW, SR^, sWV, p-rWV, S(0)R^ S02R^ 

S03R^, C02R^, CN, halogen, oxo, and CONR^R^^, 
10 wherein alkyl, alkenyl, alkynyl, alkylaryl, 

alkoxy, alkoxyalkyl, (polyalkyl)aryl, and cycloalkyl 

optionally have one or more carbons replaced by 0, NR^, 

nVr^^A-, S, so, S02, S^R^A-, P*rW, or phenylene, 
9 10 

wherein R , R , and R^ are independently selected 
15 from the group consisting of H, alkyl, alkenyl, 

alkynyl, cycloalkyl, aryl, acyl, heterocycle, heteroaryl, 
ammoniumalkyl , alkylammoniumalkyl, and arylalkyl; or 
1 2 

R and R taken together with the carbon to which 
they are attached form C,-Cj, cycloalkyl idene; 
3 4 

20 R and R are independently selected from the 

group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heteroc^5^[^'feR^ , NR^R^^^ ^^9^ S(0)R^, 
9 9 

S02R , and SO3R , wherein R* and r" are as defined 
above ; or 

25 R^ and R^ together form =0, =N0r11, =S, =NNR^^R^^, 

=:NR^, or =CR^^r12, 

wherein R and R are independently selected 
from the group consisting of H, alkyl. alkenyl, 
alkynyl, ar yl ary lalkyl , alkenylalkyl , alkynylalkyl. 
30 heterocycle l^cSfB&cyalkyl , carboalkoxyalkyl, 

cycloalkyl, cyanoalkyl, OR^, NrV°, sr^, S(0)R^, 
S02R^. S03R^, C02R^. CN, halogen, oxo. and CONR^R^°, 
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Q in 

wherein R and R are as defined above, provided that 

both R"^ and R^ cannot be OH, and SH, or 

11 12 

R and R together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 

5 R^ and R^ are independently selected from the 

group consisting of H, alkyl, alkenyl, alkynyl, aryl, 
heteroaryli 

cycloalkyl, heterocyCie^y^quaternary heterocycle, quaternary 

heteroaryl, SR^,S(0)R^, S02R^. and SO^R^r 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heteroaryli 

10 heterocycle, A ^aternary heterocycle, and quaternary 

heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, heteroaryl 

15 arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR^^, NR^^R^"^, SR^"^, S(0)R^^, 

S02R^^r S03R^^, NR^^OR^^, NR^NR^^R^^, N02, C02R^^ , CN, 

OM, S020M, S02NR^^R^^, C{0)NR^^R^^, C(0)OM, COR*-^, 

P(0)R^^R^^, P*R^^R^^j^l5^,^ P(OR")OR^*, S-R"r"a\ and 

20 nVr^^R^^A", 
wherein: 

A" is a pharmaceutically acceptable anion and M is 
a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
25 polyether, aryl, haloalkyl, cycloalkyl, heterocycle and heteroaryl 

can be further substituted with one or more substituent 

groups selected from the group consisting of Or"^, 

Nr\®, SK^. S(0)R^, S02R^, S03R^, Q02K^, CN, oxo, 

CONr'^R®, N^r'^R^R^A-, alkyl, alkenyl, alkynyl, aryl, 
30 cycloalkyl, heterocycle, heteroaryl, arylalkyl, quaternary 



fo 
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heterocycle, quaternary heteroaryl, P(0)R R , 

.P'^r'^R^R^a", and P(0) (Or'^)OR®, and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, eye loalkyl,heterocycle and heteroaryl 
cfiui optionally have one or more carbons replaced by 0, 
NR*^, N^r'^R^A-, S, so, SO2, S*r\-, PR*^. PCOR*^. 

P^^r'^R^A-, or phenylene, and R^^, R^^, and R^^ are 

independently selected from the group consisting of 

hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, aryl, 

arylalkyl, cycloalkyl, heterocycle. heteroaryl 

quaternary heterocycle, quaternary heteroaryl, and 

quaternary heteroarylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, . 
heteroaryli 

heterocycle,^ ana polyalkyl optionally have one or more 

carbons replaced by 0, NR', N*R^R^°A-, S, SO, SO2, 

S*rV, PR^, p"^R^R^°A-, P(0)R', phenylene, carbohydrate, 
amino acid, peptide, or polypeptide, and 

R^-^, R^^, and R^^ are optionally substituted with 
one or more groups selected from the group consisting 
of sulfoa^^i^?^^quat^^ quaternary 

heteroaryl, OR^, NR^R^°, N^^R^R^^R^-^A", SR^, S(0)R^, 

S02R^. S03R^, 0x0, C02R^, CN, halogen, CONR^R^^, SO2OM, 

S02NR^r", PO(OR^SoR^^ pWV^A-, S*R^R^V, and C(0)CM, 

wherein R amd R are independently selected 

q 

from the substituents constituting R and M; or 

R^^ and R^^, together with the nitrogen atom to 
which they are attached, form a cyclic ring; 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; and 

one or more R^ are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen. 



wo 98/40375 



PCT/US98/03792 



haloalkyl, cycloalkyl, heterocycle, heteroaryl^ 
polyether, quaternary heterocycle, quaternary 

heteroaryl, OR^^, Nr"r^^, SR*^^, S(0)R^-^, S(0)2R^'^, 

S03R^^, S'^R^'^R^^A-, NR^-^OR^^, NR^^NR^^R^^, N02 , C02R^^ , 

5 CN, OM, SO2OM, S02NR^"^R^^, NR"C{0)R", C(0)NR^^R^^, 

NR-^^CtOR^-^, C{0)OM, COR^^, OR^®, S(0)nNR^®. NR^^R^^, 

NR^^OR^^, N'*"R^R^^R^2a', P^R^R^^R^^A", amino acid, 
peptide, polypeptide, and carbohydrate, 

- wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 

heteroaryli 

10 polyalkyl, heterocycle, /yacyloxy, arylalkyl, haloalkyl, 

polyether, quaternary heterocycle, and quaternary 

heteroaryl can be further substituted with OR^, NR^R^*^, 

nVr^^R^V, SR^, S(0)R^, S02R^, S03R^, 0x0, C02R^, 

CN, halogen, CONR^R^*^, SO2OM, S02NR^R^^, PO(OR")OR'\ 

15 P"^R^R^^^^A", S*R'r"A", or C(0)OM, and 

18 

wherein R is selected from the group consisting 

of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, quaternary heterocycle, and quaternary heteroaryl 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
20 heterocycle, heteroaryl, alkyl, quaternary heterocycle, 

and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 

consisting of OR^, NR^R^°, N'^R^R^^R^^a", SR^, S{0)R^, 

S02R^. S03R^. 0x0, C02R^, CN, halogen, CONR^R^^, S03R^, 

25 SO2OM, S02NR^R"^^, P0{0R^^)0R^"^, and C(0)OM, 

wherein in R^, one or more carbons are optionally 

replaced by 0, NR^^, N"^r"r^^A., S, SO, SO2, sV^A-, 

PR*^^' P(0)R^^ p'*'r^'^R^^A-, phenylene, amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
30 polyalkyl. 
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wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

9 + 9 10 

carbons are optionally replaced by 0, NR , N R R 

S, SO, S02, S'^R^A-. PR^, P^R^R^^A-, or P{0)R*; 
5 wherein quaternary heterocycle and quaternary 

heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterocyclfe^^fylalkyl , halogen, 

10 OXO-, OR^^, NR^-^R-^"^, SR^^, S(0)R^-^, S02R^^ , S03R^^. 

NR^^OR^^, NR^^NR^^R^^, N02, C02R^'^ . CN, OM, SO2OM, 

S02NR^^R^^, C{0)NR^^R^'^, C(0)OM, COR^^, PCOR^^R^'^, 

pV^R^^15^., P(0R")0R", sWV, andN^R^W, 

provided that both R^ and R^ cannot be hydrogen, 

15 OH, or SH^and when is OH, R^, R^, R^ , r"^, R^ and R® 

cannot be all hydrogens- 
provided that when R* or R* is phenyl, only one of 
r' or R^ is H; 

provided that when q = 1 eind R* is styryl, 
20 anilido, or anilinocarbonyl, only one of r' or R* is 

alkyl ; or 

a pharmaceutically acceptable salt, solvate, or 
prodrug thereof. 

Preferably, R^ and can independently be 

25 selected from the group consisting of H, aryl, 

heteiXHryl, 

heterocycle, ^quaternary heterocycle, and quaternary 
heteroaryl, 

wherein said aryl, heterocycle, heteroaryl, quaternary 
heterocycle, and quaternary heteroaryl can be . 
30 substituted with one or more subs'tituent groups 

independently selected from the group consisting of 
alkyl, alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloal3cyl, cycloalkyl, heterSl^^O^drylalkyl , halogen, 



0x0, or", NR^^R^^, sr", S(0)r", S02R^^, sosR*^*^, 
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NR^^OR^^, NR^^NR^^R-^^, NO2, C02R"* CN, OM, SC2OK, 

S02NR^"^R^^, C(0)Nr"r^^, C (0)0M, . COr" , P{0)R^"^R^^, . 

pV^R^R^V, P{0R")0R", S+R"r"A-, and N^R^R^W, 
wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle and hetsrosByl 
can optionally have one or more carbons replaced by 0, 

NR*^, N^r'^R^A-, S, so, SO2, S'^'r'^A-, PR*^, P(0)r"^ 

P*R*^R^A-, or phenylene, 

' wherein said alkyl, alkenyl, alkynyl, polyalkyl. 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle and hetEroaryi 
can be further substituted with one or more substituent 

7 

groups selected from the group consisting of OR , 
Nr'^R®, Sr'^, StOjR*^, S02r'^, SOaR*^, C02R*^. CN, 0x0, 

CONr'^R®, N*r'^R®R^A-, alkyl, alkenyl, alkynyl, aryl, 

heteroaryl, 

cycloalkyl, heterocycle, ^arylalkyl, quaternary 

7 8 + 7 8 9 

heterocycle, quaternary heteroaryl, P(0)R R , p R R R 
and P{0) cor') OR* • 

More preferably, R* or R* has the formula: 

-Ar-(R''), 

wherein: 

t is an integer from 0 to 5; 
Ar is selected from the group consisting of 
phenyl, thiophenyl, pyridyl, piperazinyl, piperonyl, 
pyrrolyl, naphthyl, furanyl, anthracenyl, quinolinyl, 
. isoquinolinyl, quinoxalinyl, imidazolyl, pyrazolyl, 
oxazolyl, isoxazolyl, pyrimidinyl, thiazolyl, 
triazolyl, isothiazolyl , indolyl, benzoimidazolyl, 
benzoxazolyl, benzothiazolyl, and benzoisothiazolyl; 
and 

one or more R^ fiure independently selected from the 
gr up consisting of H, alkyl, alkenyl, alkynyl, aryl. 
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cycloalkyl, heterocycle, heteroaryl, quaternary heterocycle, 
quaternary hetert>aryl OR^, SR^, S(0)R^, S02R^, and S03R^. 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkvl. 
heterocycle, and heteroaryl can be substituted with one or more 
5 substituent groups independently selected from the 

group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, hetEcoaryl. 

arylalkyl, halogen, oxo, Or", Nr"r^^, SR^^, S(0)R^^, 
S02r", S03R^^, NR^^OR^^, NR^^NR^V^, N02. C02R^^ CN, 
10 OM, S020M, S02NR^^R^^, C (O)NR^-^R^^, C(0)OM, COR^^ , 

P(0)r"r", pV^R^^R^^A-. P(0R")0R", S-r"r"a\ and 

nVr^^r^V, 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl.tfitmx^^, arri hetBin^ 

15 can be further substituted with one or more substituent 

7 

groups selected from the group consisting of OR , 
Nr'^R®, Sr"^, S(0)r'', S02r'^* SOsR*^, C02R^, CN, oxo, 

CONr'^R®, N'^r'^R^R^A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, hstEBDacyl, acylaU^l, qstisrresq/ 

20 heterocycle, quaternary heteroaryl, PIOr'^R®, pVr^fPa-, 

and P(0) {OR') or', and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl. 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, and heteroaryl 
can optionally have one or more carbons replaced by 0, 

25 NR*^, N^r'^R^A-, S, so, SO2, S^r'^A-, PR*^, P(0)R\ 

+ 78 

P R R A-, or phenylene.. 

Most preferably, R^ or R^ has the formula (II) : 



W 
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(II) 



The invention is further directed to a compound 
selected from among: 



R" - R" - R" 



(Formula DI) 



10 



r" - r" - r" (Formula DID, 



15 



and 



R" 



20 R" - R" - R" (Formula Dili) 



R» 



wherein r" is selected from the group 
25 consisting of alkane diyl, alkene diyl, alkyne diyl, 

polyalkane diyl, alkoxy diyl, polyether diyl, 
polyalkoxy diyl, carbohydrate, amino acid, peptide, and 
polypeptide, wherein alkane diyl, alkene diyl, alkyne 
diyl, polyalkane diyl, alkoxy diyl, polyether diyl, 
30 polyalkoxy diyl, carbohydrate, amino, acid, peptide, and 

polypeptide can optionally have one or more carbon ^ 
atoms replaced by 0, NR^, N*R^R^, S, SO, SOj* S R R 
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PR^, p'^P H , phenylene, heterocycle, heteroaryl, quatem^ 
heterocycle, qxiatexnaxy heteroaryl, or aryl, 

wherein alkane diyl, alkeae diyl, alkyne diyl, 
polyaDcane diyl, alkoscy diyl, polyether diyl« 
5 polyalkoxy diyl, carbobydrate, amino acid, peptide, and 

polypeptide can be substituted with one or more 
aubstituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, heteroaryl, 

10 arylalJ^l, halogen, oxo, OR^^, NR^^R^^, SR^^, S(0)R^^, 

S02r". S03r", Nr"or", NR^^NR^^r", ND2, C02R^^, CN, 

OM, S020M, S02NR^^R^^, C(0)NR^^R^^, C{0)OM, COR^^, 

p(0)r"r^^, p^r"r^VV, P(0R")0R", sW*A-, and 

N^R^R-^^R^^A"; 

15 wherein r" further comprises functional linkages 

by which r" is bonded to R**, R**, or r" in the compounds 
of Formulae DXI and Dili, and r" in the compounds of 
Formula Dili. Each of r", r", or r" and r" con^)rises a 
benzothiepine moiety as described above that is 

20 therapeutically effective in inhibiting ileal bile acid 

transport. 

The invention is also directed to a con^oxind 
selected from among Formula DI, Formula DII and Formula 
Dili in which each of r", r", r** and R" comprises a 
25 benzothiepine moiety corresponding to the Formula: 




(Formula DIV) 



13 
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wherein R\ R\ r\ k\ r\ r*, r\ r\ r\ q, and n are as 
defined in Formula I sis described above, and r" is 

5 either a covalent bond or arylene. 

In compounds of Formula DIV, it is particularly 
preferred that each of r", r", and R" in Formulae DII 
and Dili, and r" in Formula Dili, be bonded at its 7- 
or 8-position to r". in compounds of Formula DIVA, it 

0 is particularly preferred that r" comprise a phenylene 

moiety bonded at a m- or p-carbon thereof to r". 
Examples of Formula DI include: 




(III) 



1^ 
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In any of the dimeric or multimeric structures 
10 discussed immediately above, benzothiepine compounds of 

the present invention can be used' alone or in various 
combinations . 

In any of the compounds of the present invention, 
R* and R' can be ethyl /butyl or butyl /butyl. 



1? 
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Other compounds useful in the present invention as 
ileal bile acid transport inhibitors are shown in 
Appendix A. 

In another aspect, the present invention provides 
5 a pharmaceutical composition for the prophylaxis or 

treatment of a disease or condition for which a bile 
acid transport inhibitor is indicated, such as a 
hyperlipidemic condition, for example, atherosclerosis. 
Such compositions comprise any of the compounds 

10 disclosed above, alone or in combination, in an amount' 

effective to reduce bile acid levels in the blood, or 
to reduce transport thereof across digestive system 
membranes, and a pharmaceutically acceptable carrier, 
excipient, or diluent. 

15 In a further aspect, the present invention also 

provides a method of treating a disease or condition in 
mammals, including humans, for which a bile acid 
transport inhibitor is indicated, comprising 
administering to a patient in need thereof a compound 

20 of the present invention in an effective amount in unit 

dosage form or in divided doses. 

In yet a further aspect, the present invention 
also provides processes for the preparation of 
compounds of the present invention. 

25 In yet another aspect, the present invention 

provides a combination therapy comprising the use of a 
first amount of an ileal bile acid transport inhibitor 
cmd a. second aimount of a HMG Co-A reductase inhibitor 
useful to treat hyperlipidemic disorders, wherein said 

30 first and second amounts together comprise an anti- 

hyperlipidemic condition effective amount of said 
compounds . 

HMG Co-A reductase inhibitor- compounds useful in 
the present invention are shown in Appendix B- 
35 Further scope of the applicability of the present 

invention will become apparent from the detailed 
description provided below. However, it should be 

lb 
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understood that the following detailed dscription and 
examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only since 
various changes auid modifications within the spirit and 
5 scope of the invention will beomce apparent to those 

skilled in the art from this detailed description. 

DETAILED DESCRIPTION OT THE INVENTION 
The following detailed description is provided to 
10 aid those skilled in the art in practicing the present 

invention. Even so, this detailed description should 
not be construed to unduly limit the present invention 
as modifications and variations in the emobodiments 
discussed herein can be made by those of ordinary skill 
15 in the art without departing from the spirit or scope 

of the present inventive discovery. 

The contents of each of the references cited 
herein, including the contents of the references cited 
within these primary references, are herein 
20 incorporated by reference in their entirety. 

Definitions 

In order to aid the reader in understanding the 
.following detailed description, the following 

25 definitions are provided: 

"Alkyl", "alkenyl," and "alkynyl" unless otherwise 
noted are each straight chain or branched chain 
hydrocarbons of from one to twenty carbons for alkyl or 
two to twenty carbons for alkenyl and alkynyl in the 

30 present invention and therefore mean, for example, 

methyl, ethyl, propyl, butyl, pentyl or hexyl and 
ethenyl, propenyl, butenyl, pentenyl, or hexenyl and 
ethynyl, propynyl, butynyl, pentynyl, or hexyriyl 
respectively and isomers thereof. 

35 "Aryl" means a fully unsaturated mono- or multi- 

ring carbocyle, including, but not limited to. 



1^ 
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substituted or unsubstituted phenyl, naphthyl, or 
anthracenyl . 

"Heterocycle" means a saturated or unsaturated 
mono- or multi-ring carbocycle wherein one or more 
5 carbon atoms can be replaced by N, S, P, or 0. This 

includes, for example, the following structures: 




wherein Z, Z', 2" or Z*' is C, S, ?, 0, or N, with the 
proviso that one of Z, 2', Z* or Z"' is other than 
carbon, but is not 0 or S when attached to another Z 
atom by a double bond or when attached to another 0 or 
15 S atom. Furthermore, the optional substituents are 

understood to be attached to Z, 2', Z" or Z"' only when 
each is C. 

The term '*heteroaryl* means a fully unsaturated 
heterocycle. 

20 In either '^heterocycle' or **heteroaryl , " the point 

of attachment to the molecule of interest can be at the 
heteroatom or elsewhere within the ring. 

The term quaternary heterocycle" means a 
heterocycle in which one or more of the heterpatoms, 

25 for example, 0, N, S, or P, has such a nuraber of bonds 

that it is positively charged. The point of attachment 
of the quaternary heterocycle to the molecule of 
interest can be at a heteroatom or elsewhere. 
The term ''quaternary heteroaryl" means a • 

30 heteroaryl in which one or more of the heteroatoms, for 

example, 0, N, S, or P, has such a nximber of bonds that 
it is positively charged. The point of attachment of 
the quaternary heteryaryl to the molecule of interest 
can be at a heteroatom or elsewhere. 
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The term "halogen* meauis a fluoro, chloro, bromo 
or iodo group. 

The term '^haloalkyl* meauis alkyl substituted with 
one or more halogens . 
5 The term ^^cycloalkyl" means a mono- or multi- 

ringed carbocycle wherein each ring contains three to 
ten carbon atoms, and wherein any ring can contain one 
or more double or triple bonds. 

The term ^diyl* means a diradical moiety wherein 
10 said moiety has two points of attachment to molecules 

of Interest. 

The term "oxo" means a doubly bonded oxygen. 

The term "^polyalkyl* means a branched or straight 
hydrocarbon chain having a molecular weight up to about 
15 20,000, more preferably up to about 10,000, most 

preferably up to about 5,000. 

The term "polyether" means a polyalkyl wherein one 
or more carbons are replaced by oxygen, wherein the 
polyether has a molecular weight up to about 20,000, 
20 more preferably up to about 10,000, most preferably up 

to about 5, 000. 

The term ^'polyalkoxy' means a polymer of alkylene 
oxides, wherein the polyalkoxy has a molecular weight 
up to about 20,000, more preferably up to about 10,000, 
25 most preferably up to about 5,000. 

The term ^'cycloaklylidene" means a mono- or multi- 
ringed carbocycle wherein a carbon within the ring 
structure is doubly bonded to an atom which is not 
within the ring structures. 
30 The term carbohydrate" means a mono-, di-, tri-, 

or polysaccharide wherein the polysaccharide can have a 
molecular weight of up to about 20,000, for example, 
hydroxypropyl-methylcellulose or chitosan. 

The term "peptide" means polyamino acid' containing 
35 up to about 100 amino acid units. 

The term "polypeptide* means polyamino acid 
containing from about 100 amino acid units to about 
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1000 amino acid iinits, more preferably from about 100 
amino acid units to about 750 amino acid untis, most 
preferably from about 100 amino acid units to about 500 
amino acid units. 
5 The term **alkylammoniumalkyl* means a NH^ group or 

a mono-, di- or tri-substituted amino group, any of 
which is bonded to an alkyl wherein said alkyl is 
bonded to the molecule of interest. 

The term *triazolyl' includes all positional 
10 isomers. In all other heterocycles and heteroaryls 

which contain more than one ring heteroatom and for 
which isomers are possible, such isomers are included 
in the definition of said heterocycles and heteroaryls. 

The term ^^sulfoalkyl" means an alkyl group to 
15 which a sulfonate group is bonded, wherein said alkyl 

is bonded to the molecule of interest - 

The term ''active compound" means a compound of the 
present invention which inhibits transport of bile 
acids . 

20 When used in combination, for example ''alkylaryl* 

or '*arylalkyl, • the individual terms listed above have 
the meaning indicated above. 

The term "a bile acid transport inhibitor" means a 
compound capable of inhibiting absorption of bile acids 

25 from the intestine into the circulatory system of a 

mammal, such as a human. This includes increasing the 
fecal excretion of bile acids, as well as reducing the 
blood plasma or serum concentrations of cholesterol and 
cholesterol ester, and more specifically, reducing LDL 

30 and VLDL cholesterol. Conditions or diseases which 

benefit from the prophylaxis or treatment by bile acid 
transport inhibition include, for example, a 
hyperlipidemic condition such as atherosclerosis. 

The phrase combination therapy* refers to the 

35 administration of an ileal bile acid transport 

inhibitor and a HMG Co-A reductase inhibitor to treat a 
hyperlipidemic condition, for example atherosclerosis 
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and hypercholesterolemia. Such administration 
encompasses co-administration of these inhibitors in a 
substantially simultaneous manner, such as in a single 
capsule having a fixed ratio of active ingredients or 
5 in multiple, separate capsules for each inhibitor 

agent. In addition, such administration also 
encompasses use of each type of inhibitor in a 
sequential manner. In either case, the treatment 
regimen will provide beneficial effects of the drug 

10 combination in treating the hyperlipidemic condition. 

• The phrase '^theraputically effective' is intended 
to qualify the combined amount of inhibitors in the 
combination therapy. This combined amount will achieve 
the goal of reducing or eliminating the hyperlipidemic 

15 condition. 

Compounds 

The compounds of the present invention can have at 
least two asymmetrical carbon atoms, and therefore 

20 include racemates and stereoisomers, such as 

diastereomers and enantiomers, in both pure foinn and in 
admixture. Such stereoisomers ccui be prepared using 
conventional techniques, either by reacting 
enantiomeric starting materials, or by separating 

25 isomers of compounds of the present invention. 

Isomers may include geometric isomers, for example 
cis isomers or trans isomers across a double bond. All 
such .isomers are contemplated among the compounds of 
the present invention. 

30 The compounds of the present invention also 

include tautomers. 

The compounds of the present invention as 
discussed below include their salts, solvates and 
prodrugs . 

35 

Conpound SvntheseB 
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The starting materials for use in the preparation 
of the compounds of the invention are known or can be 
prepared by conventional methods known to a skilled 
person or in an analogous manner to processes described 
5 in the art. 

Generally, the compounds of the present invention 
can be prepared by the procedures described below. 

For example, as shown in Scheme I, reaction of 
aldehyde II with formaldehyde and sodium hydroxide 

10 yields the hydroxyaldehyde III which is converted to 

mesylate IV with methanesulfonyl chloride and 
triethylamine similar to the procedure described in 
Chem. Bar. 98, 728-734 (1965). Reaction of mesylate IV 
with thiophenol V, prepared by the procedure described 

15 in WO 93/16055, in the presence of triethylamine yields 

keto-aldehyde VI which can be cyclized with the 
reagent, prepared from zinc and titanium trichloride in 
ref luxing ethylene glycol dimethyl ether (DME) , to give 
a mixture of 2 , 3-dihydroben20thiepine VII and two 

20 racemic steroisomers of benzothiepin- ( 5H) -4-one VIII 

when and R' are nonequivalent . Oxidation of VII with 
3 equivalents of m-chloro-perbenzoic acid (MCPBA) gives 
isomeric sulf one-epoxides IX which upon hydrogenation 
with palladium on carbon as the catalyst yield a 

25 mixture of four racemic stereoisomers of 4-hydroxy- 

2,3,4,5-tetrahydroben20thiepine-l, 1-dioxides X and two 
racemic stereoisomers of 2 , 3 , 4, 5-tetrahydro- 
ben20thiepine-l,l-dioxides XI when R* and r' are 
nonequivalent . 

30 Optically active compounds of the present 

invention can be prepared by. using optically active starting 
material III or by resolution of compounds X with optical 
resolution agents well known in the art as described in J. 
Org. Chem., 39, 3904 (1974), iJbid. , 42, 2781 (1977), and 

35 iJbid., 44, 4891 (1979) . 
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Alternatively, keto-aldehyde VI where is H can be 
prepared by reaction of thiophenol V with a 2- 
substituted acrolein. 
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10 




B€nzothiepin-(5if)-4-one VTII can be oxidized with MCPBA 
to give the benzothiepin- (5H) -4-one-l, 1-dioxide XII 
which can be reduced with sodium borohydride to give 
four racemic stereoisomers of X. The two stereoisomers 
of X, Xa and Xb, having the OH group and R* on the 
opposite sides of the benzothiepine ring can be 
converted to the other two isomers of X, Xc and Xd, 
having the OH group and r' on the same side of the 
benzothiepine ring by reaction in methylene chloride 
with 40-50% sodium hydroxide in the presence of a phase 
transfer catalyst (PTC) . The transformation can also 
be carried out with potassium t-butoxide in TKF. 
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a«-xa 

6e>Xe 
M-Xd 



The compounds of the present invention where R* is OR, 
NRR' or S(0),R and R* is hydroxy can be prepared by 
5 reaction of epoxide IX where R* is H with thiol, 

alcohol, or amine in the presence of a base. 
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R' = OR, NRR\ S(0)„R 

5 

Another route to Xc and Xd of the present invention is 
shown in Scheme 2. Compound VI is oxidized to compound 
XIII with two equivalent of m-chloroperbenzoic acid. 
Hydrogenolysis of compound XIII with palladium on 
10 carbon yields compound XIV which can be cyclized with 

either potassium t-butoxide or sodium hydroxide under 
phase transfer conditions to a mixture of Xc and Xd. 
Separation of Xc and Xd can be accomplished by either 
HPLC or fractional crystallization. 
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The thiophenols XVIII and V used in the present 
invention can also be prepared according to the Scheme 
3. Alkylation of phenol XV with an arylmethyl chloride 

5 in a nonpolar solvent according to the procedure in J". 

Chem. Soc, 2431-2432 (1958) gives the ortho 
substituted phenol XVI, The phenol XVI can be 
converted to the thiophenol XVIII via the thiocarbamate 
XVII by the procedure described in J. Org. Chem., 31, 

10 3980 (196S) . The phenol XVI is first reacted with 

dimethyl thiocarbamoyl chloride and trie thy lamine to 
give thiocarbamate XVII which is thermally rearranged 
at 200-300 ^^C, and the rearranged product is hydrolyzed 
with sodium hydroxide to yield the thiophenol XVIII- 

15 Similarly, Thiophenol V can also be prepared from 2- 

acylphenol XIX via the intermediate thiocarbamate XX. 




^1 
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Scheme 4 shows another route to benzothiepine-1, 1- 
dioxides Xc and Xd starting from the thiophenol XVIII. 
Compound XVIII can be reacted with mesylate IV to give 
the sulfide-aldehyde XXI. Oxidation of XXI with two 
equivalents of MCPBA yields the sulf one-aldehyde XIV 
which can be cyclized with potassium t-butoxide to a 
mixture of Xc and Xd. Cyclyzation of sulfide-aldehyde 
with potassium t-butoxide also gives a mixture of 
benzothiepine XXIIc and XXIId. 
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Examples of amine- and hydroxylamine-contaiiiing 
compounds of the present invention can be prepared as 
shown in Scheme 5 and Scheme 6. 2-Chloro-5- 

5 nitrobenzophenone is reduced with triethylsilane and 

trifluorome thane sulfonic acid to 2-chloro-5- 
nitrodiphenylme thane 32. Reaction of 32 with lithium 
sulfide followed by reacting the resulting sulfide with 
mesylate IV gives sulfide-aldehyde XXIII, Oxidation of 

10 XXIII with 2 equivalents of MCPBA yields sulfone- 

aldehyde XXIV which can be reduced by hydrogenation to 
the hydroxylamine XXV. Protecting the hydroxylamine XXV 
with di-t-butyldicarbonate gives the 0-di-(t- 
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butoxycarbonyDhydroxylamino derivative XXVI. 
Cyclization of XXVI with potassium t-butoxide and 
removal of the t-butoxycarbonyl protecting group gives 
a mixture of hydroxylamino derivatives XXVIIc and 
5 XXVIId. The primary amine XXXIIIc and XXXIIId 

derivatives can also be prepared by further 
hydrogenation of XXIV or XXVIIc and XXVIId. 



30 
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In Scheme 6, reduction of the sulfone- aldehyde XXV 
with hydrogen followed by reductive alkylation of the 
resulting amino derivative with hydrogen and an 
aldehyde catalyzed by palladium on carbon in the same 
reaction vessel yields the substituted amine derivative 
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XXVIII. Cyclization of XXVIII with potassium t-butoxide 
yields a mixture of substituted amino derivatives of 
this invention XXIXc and XXIXd, 



10 



Scheme 7 describes one of the methods of 
introducing a substituent to the aryl ring at the 5- 
position of benzothiepine. lodination of 5-phenyI 
derivative XXX with iodine catalyzed by mercuric 
triflate gives the iodo derivative XXXI, which upon 
palladium-catalyzed carbonylation in an alcohol yields 
the carboxylate XXXII. Hydrolysis of the carboxylate 
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8Ghamt7 




xxxn 



and derivatization of the resulting acid to acid 
derivatives are well known in the art. 



Abbreviations used in the foregoing description 
have the following meanings: 

10 THF— -tetrahydrofuran 
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aid 



PTC phase transfer catalyst 

Aliquart 33 6 methyltricaprylylammonium chloride 

MCPBA m-chloroperbenzoic acid 

Celite a brcuid of diatomaceous earth filtering 

DMF dime thy 1 f ormamide 

DME ethylene glycol dimethyl ether 

BOC 1 -bu t oxycarbony 1 group 



and can be selected from among substituted 
and unsubstituted to C^^ alkyl wherein the 
substituent (s) can be selected from among 
alkylcarbonyl , alkoxy, hydroxy, and nitrogen-containing 

15 heterocycles joined to the C, to C„ alkyl through an 

ether linkage. Substituents at the 3 -carbon can 
include ethyl, n-propyl, n-butyl, n-pentyl, isobutyl, 
isopropyl, -CHjC (=0) C^H,, -CHjOCjH^, and -CH30-(4- 
picoline) . Ethyl, n-propyl, n-butyl, and isobutyl are 

20 preferred. In certain particularly preferred 

compounds of the present invention, substituents R^ and 
r' are identical, for example n-butyl/n-butyl, so that 
the compound is achiral at the 3 -carbon. Eliminating 
optical isomerism at the 3-carbon simplifies the 

25 selection, synthesis, separation, and quality control 

of the compound used as an ileal bile acid transport 
inhibitor. In both compounds having a chiral 3-carbon 
and those having an achiral 3-carbon, substituents (R") 
on the benzo- ring can include hydrogen, aryl, alkyl, 

30 hydroxy, halo, alkoxy, alkyl thio, alkylsulf inyl , 

alkylsulfonyl, haloalkyl, haloalkoxy, (N) -hydroxy - 
carbonylalkyl amine, haloalkyl thip, haloalkylsulf inyl, 
haloalkylsufonyl, amino, N-alkylamino, N,N- 
dialkylamino , (N) -alkoxycarbamoyl , (N) - 

3 5 aryloxycarbamoyl , (N) -aralkyloxycarbamoyl , tr ialkyl - 

ammonium (especially with a halide counterion) , (N)- 
amido, (N) -alkylamido, -N-alkylamido , -N,N- 
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dialkylaxnido; (N) -haloalkylamidd, (N) -sulfonamido, |N)- 
alkylsulfonamido, (N) -haloalkylsulf onamido, 
carboxyalkylaxciino, trialkyl-aromoniuin salt, (N) -carbamic 
acid, allcyl or benzyl ester, N-acylamine, 
5 hydroxyl amine, haloacylamine, carbohydrate, thiophene a 

trialkyl ammonium salt having a carboxylic acid or 
hydroxy substituent on one or more of the alkyl 
substituents, an alkylene bridge having a quaternary 
ammonium salt substituted thereon, - [0{CHj)\.I,-X where x 
10 is 2 to 12, w is 2 or 3 and X is a halo or a quaternary 

ammonium salt, and (N) -nitrogen containing heterocycle 
wherein the nitrogen of said heterocycle is optionally 
quaternized. Among the preferred species which may 
constitute R* are methyl, ethyl, isopropyl, t-butyl, 
15 hydroxy, methoxy, ethoxy, isopropoxy, methylthio, iodo, 

bromo, fluoro, methylsulf inyl, methylsulf onyl, 
ethyl thio, amino, hydroxylamine, N-methylamino, N,N- 
dime thy lamino, N,N-diethylamino, 
(N) -benzyloxycarbaimoyl , trimethylammonium, A", 
20 -NHC(=0)CH3, -NHC(=0)C5H,,, -NHC ( =0 ) C^H,^ , 

carboxye thy lamino, (N) -morpholinyl, (N) -azetidinyl, 
(N) -N-methylazetidinium A", (N) -pyrrolidinyl , pyrrolyl , 
(N) -N-methylpyridinium A", (N) -N-methylmorpholinium A', 
and N-N • -methylpiperazinyl , (N) -bromomethylcmrido , (N) - 
25 N-hexylamino, thiophene, -N* (CH^j.CO^H 1\ -NCH^CHXOjH, - 

(N) -N' -dimethylpiperazinium I', (N)-t- 
butyloxycarbamoyl, (N) -methylsulf onamido, {N)N' - 
methylpyrrolidinium, and - (OCHjCH,) ,1, where A' is a 
pharmaceutically acceptable anion. The benzo ring 
30 can be mono-substituted at the 6, 7 or 8 position, or 

disubstituted at the 7- and -8 positions. Also 
included are the 6 , 7 , 8-trialkoxy compounds, for example 
the 6,7,8-trimethoxy compounds. A variety of other 
substituents can be advantageously present on the 6, 7, 
35 8, and/ or 9- positions of the benzo ring, including, 

for example, guanidinyl, cycloallcyl, carbohydrate 
(e.g., a 5 or 6 carbon monosaccharide), peptide, and. 
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quaternary ammonium salts linked to the ring via 
poly(oxyal)cylene) linkages, e.g., - (OCH,CHj).-N*r"r"r"a', 
where x is 2 to 10. Exemplary compounds are those set 
forth below in Table 1. 
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TABLE 1 

Alternative compounds #3 (Fasily rlOl-xxx.yyy) * 




Prefix 

(TTT 

101.001 



vyv) 
01 
02 
03 
04 
OS 
06 
07 
08 
OS 
10 



rW2 

n-?ropyl 
n-?ropyl 
n-propyl 
n-?ropyl 
n-propyl 
n-propyl 
n-propyl 
n-propyl 
n-?rocyl 
n-propyl 



Ph- 7-ethyl 

Ph- 7-lso-?ro?yl 

Ph- 7-terr-buryl 

?h- 7-OK 

Ph- 7-0CH3 

Ph- 7-0(i3o-propyl) 

Ph- 7-sc:-:3 

Ph- 7-SCCH3 

Ph- 7-so2c:-:3 



• f;pnpral Notes 
in the description of the substituents -yir indicates 
that a nitrogen bearing substituent is bonded to the ring 
structure via the nitrogen atom* . nosition 

SiSlarly. 2-thiophene indicates a bond in the 2 position 
of the^opherle ring. A similar convention is used for othe. 
heterocyclic substituents. 

Abbreviatiotis ant ^ npfinitions 
NK-CBZ is defined as -HNC(»0)OCH,Ph 
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11 n-propyl Ph- 

12 n-propyl Ph- 

13 n-pr pyr Ph- 

14 n-propyl Ph- 

15 n-propyl Ph- 
1€ n-propyl Ph- 

17 n-propyl Ph- 

18 n-propyl Ph- 

19 n-propyl Ph- 

20 n-propyl Ph- 

21 n-propyl Ph- 

22 n-propyl Ph- 

23 n-propyl Ph- 
24* n-propyl Ph- 

25 n-propyl Ph- 

26 n-propyl Ph- 

27 n-propyl Ph- 

28 n-propyl Ph- 

29 n-propyl Ph- 

30 n-propyl Ph- 

31 n-propyl Ph- 

32 n-propyl Ph- 

33 n-procyl Ph- 

34 n-propyl Ph- 

35 n-propyl Ph- 

36 n-propyl Ph- 

37 n-propyl Ph- 

38 n-propyl Ph- 

39 n-propyl Ph- 

40 n-propyl Ph- 

41 n-propyl Ph- 

42 n-propyl Ph- 

43 n-propyl Ph- 

44 n-propyl Ph- 

45 n-propyl Ph- 

46 n-propyl Ph- 

47 n-propyl Ph- 

48 n-propyl Ph- 

49 n-propyl Ph- 

50 n-propyl Ph- 

51 n-propyl Ph- 

52 n-propyl Ph- 



7-SCH2CH3 
7-NH2 

7-NKOH • 
7-N8CH3 
7-N{CH3)2 
7-N+(CH3)3, I- 
7-NHC(-0)CH3 

7-N(CH2CK3)2 

7-NMeCH2C02H 

7-N*(Me)2CH2C02H, I* 

7- (N) -aerpholine 

7-(N)-azetidine 

7- (N) -N-aethylatetidiniua, I" 

7- (N) -pyrrolidine 

7-(N)-N-methyl-pyrrolidiniuji, I 

7-(N)-N-nvethyl-morpholiniua, I" 

7- (N) -N' -methylpiperasine 

7- (N) -W -di»ethylpi?era2ini«, 

7-NH-caz 

7-tfec(0)CsHil 
7-NKC C0)CH2Br 
7-NH-C (NH)NK2 

7- {2)-thiophene 

8- nechyl 
8-ethyl 
8-iao-?ropyl 
8-teri -butyl 
8 -OH 
8-OCH3 

8-0 (iao-propyl) 

8-SCH3 

8-SOCH3 

8-SO2CH3 

8-SCH2CH3 

8-NH2 

8-KHOK 

8-NHCH3 

B-N(CH3)2 

8-N'*'(CH3)3, I- 

8-NHC(*-0)CK3 

8-N{CH2CH3)2 

8-NMeCH2C02H 
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53 


n^propyl 


Ph- 


Q— fi (nCi 2^x12 Cw2»f*<'&z*^<^ 






Jrn— 


0— iN) — norpn xinct 


55 


n-oroovl 


« n 








rn— 


8- (N) -N-methylazetidiniua, I* 


S i 




rn*" 


0* (N) -pyrrolidine 


58 


n-proovl 




0- (N) -N-aecnyl-pyrrolidiniusi^ I 


59 




irn~ 


6 - (N) -N-methy 1-mo rpholinixim, I 


€0 


n-propyl 


Ph- 


8- (N) -K' -methylpiperarine 


61 


n-prqpyl 


Ph- 


8- (N) -N' -dlxaethylpiperaziniun, I* 


02 


n*propyl 


Ph- 


8-NK-CBZ 


fit 


M Mil ir ri ■■■■ 1 

n*P£opyx 


Ph- 


8-KHC(0)CsHii 


04 


n*propyl 


Ph- 


8-NHC(0)CH2Br 


65 


n-propyl 


Ph- 


8-KH-C {NH)KH2 


66 


n-propyi 


Ph- 


8-(2)-tiiiophene 


67 


n-propyl 


Ph- 


9-3iechyl 




n-propyi 


Ph- 


9-ethyi 






rn- 


9-iso-propyl 


70 


n-proBvl 




5— wjerfc- oucyi 


71 


n-propyl 


Ph- 


9-bH * 


72 


n-propyl 


Ph- 




73 


n-propvl 


Ph- 




74 


n-propyl 


Ph- 


9«SCK3 


75 


n-propyl 


Ph- 


9-SOCH3 


76 


n-propyl 


Ph- 


9-SO2CH3 


77 


n-propyl 


Ph- 


9-SCH2CH3 


78 


n-propyl 


Ph- 


9-NK2 


79 


n-propyl 


Ph- 


9-NHOK 


60 


n-propyl 


Ph- 


9-MHCH3 


81 


n-propyl 


Ph- 


9-N(CH3)2 


82 


n-propyl 


Ph- 


9-N**'(CH'i) 1, 1* 


83 


n-propyl 


Ph- 


9-NHC(-0)CH3 


84 


n-propyl 


Ph- 


9-N{CH2CH3)2 


85 


n-propyl 


Ph- 


9-KMeCH2C02K 


86 


. n-propyl 


Ph- 




87 


n-propyl 


Ph- 




88 


n-propyl 


Ph- 


9- (N) -azetldinft 


89 


n~DroDvl 


Ph- 


9-(w)-K-tnechyla2etidiniiiin, I 


90 


n-propyl 


Ph- 


9- (N) -pyrrolidine 


91 


n-propyl 


Ph- 


9- (N) -N-methyl-pyrrolidiniuai, I* 


92 


n-propyl 


Ph- 


9- (N) -N-fflethyl-morpholinium, I* 


93 


n-propyl 


Ph- 


9- (N) -M' -methylpiperazine 


93 


n-propyl 


Ph- 


9- (N) -N' -diaethylpiperazinium, 1" 


95 


n-propyl 


Ph- 


9-NH-C8Z 
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96 n-propyl Ph- 9-NHC(0)CsHii 

97 ft-propyl Ph- 5-KKC(0)Ca2Br 

98 n-propyl- Ph- 9-NH-C (NK) NH2 

99 n-propyl Ph- 9- (2) -thiophenc 

100 n-propyl Ph- 7-OCH3, 8-OCH3 

101 n-propyl Ph- 7-SCH3, 8-OCH3 

102 n-propyl Ph- 7-SCH3r 8-SCH3 

103 n-proovl Ph- 6-OCH3. 7-OCH3. S-OCHs 



Prefix CpdS rIorS r5 (rXj^ 

(TTT.xxx. yyy) . 

F101.002 01 n-butyl Ph- 7-cethyl 

02 n-butyl Ph- 7 -ethyl 

03 n-butyl Ph- 7-iso-propyl 

04 n-butyl Ph- 7-cert-btttyl 

05 n-butyl Ph- 7-OH 

06 n-butyl Ph- 7-OCH3 

07 n-butyl Ph- 7 is ©-propyl) 
03 n-butyl Ph- 7-Siibi3 

09 n-butyl Ph- 7-SOCH3 

10 n-butyl Ph- 7-SO2CK3 

11 R-butyl Ph- 7-SCK2CH3 

12 n-butyl Ph- 7-NK2 

13 n-butyl Ph- 7-NHOH 

14 n-butyl Ph- 7-NHCH3 

15 n-butyl Ph- 7-N(CK3)2 

16 n-butyl Ph- 7-N+(CH3)3, I" 

17 n-butyl Ph- 7.NHC(-0)CH3 

18 n-butyl Ph- 7-N{CH2CH3)2 

19 n-butyl Ph- 7-NMeCH2C02H 

20 n-butyl Ph- 7-N*(Me) 2CH2CO2H, I* 

21 n-butyl Ph- 7- (N) -siorpholine 

22 n-butyl Ph- 7- (N) -aretidine 

23 n-butyl Ph- 7- (N) -N-methylazetidiniuia, I" 

24 n-butyl Ph- 7- (M) -pyrrolidine 

25 n-butyl Ph- 7- (K) -N-methyl-pyrrolidiniun, I" 

26 n-butyl Ph- 7-(N) -N-methyl-morpholinium, I" 

27 n-butyl Ph- 7- (M) -M' -methylpiperazine 

28 n-butyl Ph- 7-{M) -M'-dinethylpiperazinium, 1* , 

29 n-butyl Ph- 7-NH-C32 

30 n-butyl Ph- 7-NHC(0)C5Hii 

3 1 n-butyl Ph- 7-NHC (0) CH2Bt 
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32 * 


n-butyl 


Ph- 




n^bu^yl 


r*l— 


34 


n*butyl 


Ph- 


35 


n-butyl 


Ph- 


36 


n-butyl 


Ph- 


37 


n-butyl 


Ph- 


38 


n-butyl 


Ph- 


39 


n-butyl 


Ph- 


40 


n-butyl 


Ph-. 


41 


n-butyl 


Ph- 


42 


n-butyl 


Ph- 


43 


n-butyl 


Ph- 


44 


n-butyl 


Ph- 


45 


n-butyl 


Ph- 


46 


n-butyl 


Ph- 


47 


n-butyl 


Ph- 


48 


n-butyl 


Ph- 


49 


n-butyl 


Ph- 


SO 


n-butyl 


Ph- 


51 


n-butyl 


Ph- 


52 


n-butyl 


Ph- 


53 


n-butyl 


Ph- 


54 


n-butyl 


Ph- 


55 


n-butyl 


Ph- 


56 


n-butyl 


Ph- 


57 


n-butyl 


Ph- 


58 


n-butyl 


Ph- 


59 


n-butyl 


Ph- 


60 


n-butyl 


Ph- 


61 


n-butyl 


Ph- 


62 


n-butyl 


Ph- 


63 


n-butyl 


Ph- 


64 


n-butyl 


Ph- 


65 


n-butyl 


Ph- 


66 


n— butyl 


Ph- 


67 


n-butyl 


Ph- 


66 


n-butyl 


Ph- 


69 


n-butyl 


Ph- 


70 


n-butyl 


Ph- 


71 


n-butyl 


Ph- 


72 


n-butyl 


Ph- 


73 


n-butyl 


Ph- 



7-NK-C(NK)NH2 

7- (2) -thlophene 

8 - methyl 
8-cthyl 
8-lao-propyl 
8-tert-butyl 
8 -OH 
8-OCH3 

8-0(iso-propyl) 

8-SCK3 

8-SOCH3 

8-SO2CH3 

8-SCH2CH3 

8-NH2 

8-NKOH 

8-NKCK3 

fi-N(CH3)2 

8-N*{CH3)3, I' 

8-nj:C(-0)CK3 

8-N(CK2CK3)2 

8-NMeCH2C02H 

8-N*(Me)2CH2C02H, I" 

8-(N)-raor?holine 

8-(N)-azetidine 

8-(N)-N-r.ethyla2etidiaiu=i, I" 

8- (M) -pyrrolidine 

8-{N)-N-ciethyl-pyrrolidiniun, I" 

8- (N) -N-sethyl-ao rphoiiniun, I" 

8- (N) -N' -methylpiperaxine 

8- (N) -N' -dimethylpiperaziniuai, I' 

S-NH-CBZ 

8-NHC(0)CsHii 

8-MHC(0)CH2Br 

8-NH-C(NK)NH2 

8- {2)-thiophene 

9- inethyl 
9-ethyl 
9-i50-propyl 
9-tcrt-butyl 
9-OH 
9-OCH3 

9-0(iao-prapyl) 
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74 


n-butyl 


Ph- 


9-SCH3 


75 


n-fautyl 


Ph- 


"9-SOCH3 


76 


n-butyl 


Ph- 


9-SO2CK3 


77 


n-butyl 


Ph- 


9-SCK2CH3 


78 


n-butyl 


Ph- 


9-NH2 


79 


n-butyl 


Ph- 


9-KHOK 


80 


n-butyl 


Ph- 


9-IIKCK3 


81 


n-butyl 


Ph- 


9-N(CH3)2 


82 


n-butyl 


Ph- 


9-N+(CH3)3, I- 


83 


n-butyl 


Ph- 


9-NHC(-0)CH3 


84 


n-butyl 


Ph- 


9-M(CH2CH3)2 


85 


n-butyl 


Ph- 


9-NMeCH2C02H 


86 


n-butyl 


Ph- 


9-ir(Me)2CH2C02H, I" 


87 


n-butyl 


Ph- 


9- (N) -morpholine 


86 


n-butyl 


Ph- 


9-(N) -atetidine 


89 


n-butyl 


Ph- 


9* (N) -N-iMthylazeti.diniuia, I*" 


90 


n-butyl 


Ph- 


9- (N) -pyrrolidine 


91 


n-butyl 


Ph- 


9-(N)-N-=ethyl-pyrroiidiniu=i, 1* 


92 


n-butyl 


Ph- 


9-(^0-N-niethyl-Rorpholiniu3i, I* 


93 


n-butyl 


Ph- 


9- (i?) -N' -cethylpiperarine 


93 


n-butyl 


Ph- 


9- (N) -H' -di.-sethyl?ipcraziniu3i, I* 


95 


n-butyl 


Ph- 


9-NH-C32 


96 


n-butyl 


Ph- 


9-N5iC(0)C5Hii 


97 


n-butyl 


Ph- 


9-MHC (0) CK2ar 


98 


n-butyl 


Ph- 


9-NK-C (NH)NH2 


99 


n-butyl 


Ph- 


9-(2)-thio?hene 


100 


n-butyl 


Ph- 


7-OCK3, 8-CCH3 


101 


n-bucyl 


Ph- 


7-SCH3, 8-OCH3 


102 


n-butyl 


Ph- 


7-SCH3, 8-SCH3 


103 


n-butvl 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 



Prefix 


cpd9 




r5 




(ITF.XEC. 


7yy> 






rioi.003 


01 


n-p«ntyl 


Ph- 


7-methyl 




02 


n-pentyl 


Ph- 


7 -ethyl 




03 


n-pentyl 


Ph- 


7-i3o-propyl 




04 


n-pentyl 


Ph- 


7-tert-butyl 




OS 


n-pentyl 


Ph- 


7-OH 




08 


n-pentyl 


Ph- 


7-OCH3 




07 


n-pentyl 


Ph- 


7-0(iso-propyl) 




08 


n-pentyl 


Ph- 


7-SCH3 




09 


n-pentyl 


Ph- 


7-SOCK3 



4a 
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1 A 




rn— 


7-SO2CH3 




~ n*p6n^yl 


rn- 


7-SC:-:2CS3 






Jril 


7-NH2 




li wdlwj^^ 


irn— 


/— NKOH 


14 


n-pentyl 


Ph- 


7-NKCK3 


IS 


n*pentyl 


Fh- 


7-!l(CH?) 9 


16 


n^nentvl 


rn— 


7-M+(CH3)3, !• 


17 


n^pcn&yl 


Ph- 


7-MKC(-0)CH3 


18 


n-pentyl 


Ph- 


7-N(CH2CH3)2 


19 


n-pcntyl 


Ph- 


7-NMeCH2C02a 


20 


n-pentyl 


Ph- 


7-N*(He)2CH2C02H, I- 


21 


n-pentyl 


Ph- 


7- (N) -corpholine 


22 


n-pentyl 


Ph- 


7-(N) -azetidine 


23 


n-pentyl 


Ph- 


7- (N) -N-Rethylazetidiniuia^ I" 


24 


n-pentyl 


Ph- 


7-(N) -pyrrolidine 


25 


n-pentyl 


Ph- 


7-(N) -N-cethyl-pyrrolidiniur., I" 


Zo 


n-pentyl 


Ph- 


7-(N)-N-r.ethyl-Mr?holiniun, 1' 


27 


n-pentyl 


Ph- 


7- (N) -N' -niethylpiperazine 


28 


n-pentyl 


Ph- 


7-(^)-N'-di=«thyipiperaziniuni^ 1' 


29 


n-pentyl 


?h- 


7-Nr-t32 


30 


n-pentyl 


Ph- 


7-NHC(0)C5Kii 


31 


n-pentyl 


Ph- 


7-NHC(0)CK23r 


32 


n-pentyl 


Ph- 


7-NK-C {NK)MK2 


33 


n-pentyl 


Ph- 


7-(2)-thio?hene 


34 


n-pentyl 


Ph- 


fi-aiethyl 


32 


n-pentyl 


Ph- 


8 -ethyl 


36 


n-pentyl 


Ph- 


8-i5o-propyl 


37 


n-pentyl 


Ph- 


8-tert-butyl 


Jo 


n— pentyx 


Ph- 


8-OH 


J9 


n penwyx 


Ph- 


8-OCH3 




n— pentyl 


Ph- 


8-0(iso-propyl) 


nl 


n— pentyl 


Ph- 


8-SCH3 




I* ^Vii^Y^ 


rn- 


8-SOCK3 


43 


n*pentyl 


Ph- 




44 


n*pentyl 


Ph- 


0 *wi2wii3 


45 


n-pentyl 


Ph- 


8-KH2 


48 


n-pentyl 


Ph- 


8-NHOH 


47 


n-pentyl 


Ph- 


8-MHCH3 


48 


n-pentyl 


Ph- 


8-N(CH3)2 


49 


n-pentyl 


Ph- 


8-N+(CH3)3, I- 


50 


n-pcntyl 


Ph- 


8-MHC{-0)CH3 


51 


n-pentyl 


Ph- 


8-»(CH2CH3)2 
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52 n-pentyl Ph- 

53 n-pentyl Ph- 

54 n-pentyl Ph- 

55 n-pentyl Ph- 

56 n-pentyl Ph- 

57 n-pentyl Ph- 

58 n-pentyi Ph- 

59 n-pentyl Ph- 
£0 n-pentyl Ph- 

61 n-pentyl Ph- 

62 n-pentyl Ph- 

63 n-pentyl Ph- 

64 n-pentyl Ph- 
65 . n-pentyl Ph- 

66 n-pentyl Ph- 

67 n-pentyl Ph- 

68 n-pentyl Ph- 

69 n-pentyl Ph- 

70 n-pentyl Ph- 

71 n-pentyl Ph- 

72 n-pentyl Ph- 

73 n-pentyl Ph- 

74 n-pentyl Ph- 

75 n-pencyl Ph- 

76 n-pentyl Ph- 

77 n-pentyl Ph- 

78 n-pentyl Ph- 

79 n-pentyl Ph- 

80 n-pentyl Ph- 

81 n-pentyl Ph- 

82 n-pentyl Ph- 

83 n-pentyl Ph- 

84 n-pentyl Ph- 

85 n-pentyl Ph- 

86 n-pentyl Ph- 

87 n-pentyl Ph- 

88 n-pentyl Ph- 

89 n-pentyl Ph- 

90 n-pentyl Ph- 

91 n-pentyl Ph- 

92 n-pentyl Ph- 

93 n-pentyl Ph- 
93 n-pentyl Ph- 



8-NMeCK2C02K 
8-N*<Me)2CH2C02K/ I" 
8-(N)-mor?holine 
8-(K) -asetidin 

8-(N)-N-iaethyla2etidinium,. I* 

8- (N) -pyrrolidine 

8-(K)-N-methyl-pyrrolidiniun, I" 

8-(N)-N-mcthyl-aorpholiniu=i, I" 

8- (N) -N' -methylpiperasine 

8-(N)-K'-diitethylpiperarinium, I 

8-NH-CS2 

8-NKC(0)C5Hii 

8-NHC(0)CH2Br 

8-KH-C (NK)KH2 

8- (2)-thiophene 

9- s;ethyl 
9-ethyl 
9-iao-?ropyl 
9-tert-butyl 
9-OH 
9-OCH3 

9-0(iso-propyl) 

9-SCH3 

9-SCCH3 

9-SO2CH3 

9-SCH2CH3 

9-NH2 

9-NKOH 

9-NKCH3 

9-N(CH3)2 

9-N+(CH3)3/ I" 
9-NKC(-0)CH3 

9-N(CH2CH3)2 

9-NMeCH2C02H 

9-N*(Me)2CH2C02H, I" 

9- (N)-Biorpholine 

9-(N)-a2etidine 

9- (N) -M-methylazetidinium, I" 

9- (N) -pyrrolidine 

9- (N) -M-aethyl-pyrrolidinium, 1 

9-(N)-N-methyl-morpholiniuia, I" 

9- (N) -K' -methylpiperazine 

9- (N) -N' -dimethylpiperaziniumr 
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95 


n-pentyl 


Ph- 


9-NK— C3Z 


96 


n-p«ntyl 


Fh- 


9-MHC(0)CsHii* ^^^-"-^4 : 


97 


n-pentyl 


Ph- 


9-KKC(0)CH2ar 


98 


n~pentyl 


Ph- 




99 


n-pentyl 


Ph- 




100 


n""p€ntyl 


Ph- 


' uv-nj^ e— Uwn3 


101 


n-pentyl 


Ph- 


7-SCH3, 8-OCH3 


102 


n-pentyl 


Ph- 


7-SCH3/ fi-SCH3 


103 


n*Dentvl 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 












(ITP.acsx. vw) 






rioi.004 ' 


n-hexyl 


Ph- 


7-ttethyl 


02 


n-hexyl 


Ph- 


7-ethyl 


03 


n-hexyl 


Ph- 


7-iao-propyl 


04 


n-hexyl 


Ph- 


7-tcrt-butyi 


05 


n-hexyl 


Ph- 


7-OK 


06 


n-hexyl 


Ph- 


7-OCH3 


07 


n-hexyl 


Ph- 


7-<Hiso-?ro?yl) • 


08 


n-hexyl 


Ph- 


7-SCK3 


09 


n-hexyl 


Ph- 


7-SOCH3 


10 


n-hexyl 


Ph- 


7-SO2CK3 


11 


n-hexyl 


Ph- 


7-SCH2CH3 


12 


n-hexyl 


Ph- 


7-NK2 


13 


n-hexyl 


Ph- 


7-NKOK 


14 


n-hexyl 


Ph- 


7-NF.CK3 


15 


n-hexyl 


Ph- 


7-N(CH3)2 


16 


n-hexyl 


Ph- 


7-K+(CH3)3, I" 


17 


n-hexyl 


Ph- 


7-NHC(-0)CK3 


18 


n-hexyl 


Ph- 


7-N(CH2CH3)2 


19 


n-hexyl 


Ph- 


7-NMeCH2C02K 


20 


n-hexyl 


Ph- 


7-M*(Me)2CH2C02H, I* 


21 


n-hexyl 


Ph- 


7-(N) -morpholine 


22 


n-hexyl 


Ph- 


7-(N) -azetidine 


23 


n-hexyl 


Ph- 


7-{N)-N-methylazetidiniuar I* 


24 


n-hexyl 


Ph- 


7- (M) -pyrrolidine 


25 


n-hexyl 


Ph- 


7- (N) -N-methyl-pyrrolidinium, I* 


26 


n-hexyl 


Ph- 


7- (N) -N-methyl-morpholiniiim, 1" 


27 


n-hexyl 


Ph- 


7- (N) -Nf -methylpiperaxine 


28 


n-hexyl 


Ph- 


7- (N) -N' -dimethylpiperaziniuitt, I" 


29 


n-hexyl 


Ph- 


7-NH-Ca2 


30 


n-hexyl 


Ph- 


7-NHC(0)C5Hii 
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31 


n-hexyl 


Ph- 


7-NKC (0)CH2Br 


32 


n-hexyl 


Ph- 


7-NK-C(MH)NH2 


33 


n-hexyl 


Ph- 


7-C2)-thiophcne 


34 


n-hexyl 


Ph- 


8-aethyl 


35 


n-hexyl 


Ph- 


8 -ethyl 


36 


n-hexyl 


Ph- 


8-iso-propyl 


37 


n-hexyl 


Ph- 


8-tert-butyl 


36 


n-hexyl 


Ph- 


8 -OK 




n^hexyl 


rn- 


8-OCH3 


40 


n—hexyl 


Ph- 


8-0(i50-propyl) 


A 1 

41 


n**hexyl 


Fn- 


8-SCH3 


.42 


n-hexyl 


rn— 


8-SOCH3 


43 


n-hexyl 


Ph- 


8-SO2CH3 


44 


n— hexyl 


Ph- 




45 


n-hexyl 


Ph- 


8-NH2 


46 


n-hexyl 


Ph- 


8 -KKOK 


47 


n-hexyl 


Ph- 


a-NHCH3 


48 


n-hexyl 


Ph- 


8-M(CH3)2 


49 


n-hexyl 


Ph- 




50 


n— hexyl 


Ph- 




51 


n— hexyl 


Ph- 




52 


n— hexyl 


Ph- 




S3 


n-hexyl 


Ph- 


o-w tKe) 2Wn2C02H, X 




n-hexyl 


rn- 


8- (N] -iTAcpholine 


55 


n— hexyl 


Dh- 


0 \N} — azec^a^ne 




n— hexy 1 


rn— 


8- (N) -N-niethylaretidinium, I" 






rn- 


8- (N) -pyrrolioine 


58 


n— hexyl 


rn— 


8- (N) -N-siethyl-pyrroiidiniun, I 


59 


n— hexyl 


en 


8- (N) -N-mechyl-morpholmiun, I 


60 


n-hexyl 


Ph- 


8- (N) -N' -mechylpiperazine 


61 


n-hexyl 


Ph- 


8- (K) -N' -dimethylpiperazinium, r 


62 


n-hexyl 


Ph- 


8-NH-Ca2 


o3 


n-hexyl 


Ph- • 


8-NHC(0)C5Hii 


64 


n-hexyl 


Ph- 


8-raC(0)CH2Br 


65 


n-hexyl 


Ph- 


8-NH-C (NH)NH2 


66 


n-hexyl 


Ph- 


8-<2)-thiophene 


67 


n-hexyl 


Ph- 


9-niethyl 


68 


n-hexyl 


Ph- 


9-ethyl 


69 


n-hexyl 


Ph- 


9-i3o-propyl 


70 


n-hexyl 


Ph- 


9-tert-butyl 


71 


n-hexyl 


Ph- 


9-OH 


72 


n-hexyl 


Ph- 


9-OCH3 



4C 
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73 


xt'hcxvl 


Ph- 




74 


n— hcxyl 


Ph- 


9-SCK3 


75 


n-hexyl 


Ph- 


9-SOCH3 


76 


n-hexyl 


Ph- 


9-SO2CS3 


77 


n-hexyl 


Ph- 


9-SCH2CH3 


78 


n-hexyl 


Ph- 


9-NH2 


79 


n-hexyl 


Ph- 


9-NXOK 


60 


n-hexyl 


Ph- 


9-NHCH3 


81 


n-hexyl 


Ph- 


9-M(CH3)2 


82 


n-hexyl 


Ph- 


9-N*(CK3)3< I* 


83 


n-hexyl 


Ph- 


9-NHC<"0)CH3 


84 


n-hexyl 


Ph- 


9-M(CH9CH'?) 9 


85 


n-hexyl 


Ph- 


9-NMCCH2CO2H 


Q w 


n-he3^1 


Ph- 




B7 


n— hexy 1 


JrJl— 


7— inj — swrpnoxxne 


0 o 
00 


n— hexyl 


rn— 


7— {Hi — aZeulCine 


fl Q 
Q 7 


n-hexyl 


WSi 


7— vN] — N— secnyXAzecicinxuxaf x 


?u 


n-hexyl 


Ph- 




91 


n-hexyl 


Ph- 




92 


n-hexyl 


Ph- 


9- (Trr-N-cethyl-aiorpholiniua, Z" 


53 


n-hexyl 


Ph- 


9- <N) -N' -methylpiperarine 




n— hexyl 


Ph- 


7— vf<;— M — cu!«ecny«p*seraz^7iwui:if x 


95 


n— hexyl 


Ph- 






n-hexyl 


Ph- 






n— hexyl 


rn- 


7-NhC 10) Ur2^^ 


98 


n-hexyl 


Ph- 


9-NH-C (NH)NH2 


99 


n-hexyi 


Ph- 


9- (2)-thiophene 


100 


n-hexyl 


Ph- 


7-OCH3, 8-OCH3 


101 


n-hexyl 


Ph- 


7-SCK3, 8-OCH3 


102 


n-hexyl 


Ph- 


7-SCH3, 8-SCH3 


103 


n-hexvl 


Ph- 


6-OCH3, 7-CCH3, 8-OCH3 




Prefix Cpd? 




r5 




(FFF.xrx. yw) 






F101.005 01 


iso-propyl 


Ph- 


7-methyl 


02 


iso-propyl 


Ph- 


7-ethyl 


03 


iso-propyl 


Ph- 


7-iso-propyl 


04 


iso-propyl 


Ph- 


7-tert-butyl 


OS 


iao-propyl 


Ph- 


7-OH 


06 


iso-propyl 


Ph- 


7-OCH3 


07 


iso-propyl 


Ph- 


7-0 (iso-propyl) 


08 


iso-propyl 


Ph- 


7-SCH3 
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A A 




Pa- 


^ n 

AW 


* ac-orcpyl 


Ph- 


11 


i30-pr pyl 


Ph- 


12 


is -propyl 


Ph- 


13 


iso*propyl 


Ph- 


14 


iso-propyl 


Ph- 


15 


iao-propyl 


Ph- 


16 


iao-propyl 


Ph- 


1 / 


^ao^arfiovl 


Ph- 


lo 




Ph- 


19 




Ph- 


20 


4 Tf n TfinuT 

I30*"prapyx 


Ph- 


21 


i3o*propyl 




22 


iso—propyx 


Dh— 

rn 


23 


xso*p7wpyx 


PH- 


24 


iso'propyl 


rn- 


o c 




Ph- 


2o 


4 •A«n«*nmfl 
130"p.0pyi 


Ptl- 


27 


iso-propyl 


Ph- 


28 


iao-propyl 


Ph- 


29 


iso— propyl 




30 


I50"propyx 


Ph» 


31 


iso-propyl 


iTl— 


32 


iso-propyl 


Ph- 


33 


iso-propyl 


Ph- 


34 


iso-propyl 


Pn- 


35 


iso-propyl 


rn- 


4e 


xso— propyj* 


r Ik 


J / 


4 *ft~^Tftovl 


Ph- 


JO 




Ph- 


39 


iso*propyl 


Ph- 


40 


iso-propyl 


Ph- 


41 


iso-propyl 

**** tr^^rJ^ 


Ph- 


42 


iso'pcopyl 


Ph- 


43 


iso-propyl 


Ph- 


44 


iso-propyl 


Ph- 


45 


iso-propyl 


Ph- 


46 


iso-propyl 


Ph- 


47 


iso-propyl 


Ph- 


48 


iso-propyl 


Ph- 


49 


iso-propyl 


Ph- 


50 


iso-propyl 


Ph- 



7-SOCH3 
7-SC2CK3 
7-SCH2CH3 
7-NH2 

7-NHOK 
7-NHCH3 

7-N(CH3)2 

7-N+(CH3)3# 1" 
7-NHC(-0)Ca3 

7-N(CH2CH3)2 

7-NMeCH2C02H 

7-M*(Me)2CK2C02H, I" 

7- (N) -Borpholine 

7- (N) -azetidine 

7- (N) -N-xethylazetidiniu=i, I" 

7- (N) -pyrrolidine 

7- (N) -N-methyl-^pyrrolidiniun, I 

7-{N) -N-nethyl-aorpholiaiusi, I" 

7-» (Hi -N' -nrethylpiperazine 

7-tNl -N' -dimethylpiperaziniua, 

7-NH-C32 

7-NHC(0)C5Hii 

7-Nr:C{0)CK2Br 

7-NH-C (NK)MH2 

7- (2)-thiophene 

9-siethyl 

8- ethyl 
8-iso-prcpyl 
8-tert-butyl 
8 -OH 
8-OCH3 

8-0 (iso-propyl) 
8-SCH3 
8-SOCH3 
e-S02CH3 

8-SCH2CH3 
8-NH2 

8-NHOK 
8-NHCH3 

8-N(CR3)2 
8-K+(CH3)3, 1- 
8-MHC(-0)CH3 



4-S 
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51 


iso-propyl 


Ph- 


8-N(CH2CK3)2 


52 


iao-propyl 


Ph- 


8-NMeCK2C02H 


53 


isp-propyl 


Ph- 


8-N*(Ke)2CH2C02H, I' 


54 


iso-propyl 


Ph- 


8-(N)-aorpholine 


55 


iao-propyl 


Ph- 


6-(N}-azetidine 


56 


iao-propyl 


Ph- 


8- (N) -N-methylazetidiniua, Z~ 


57 


iao-propyl 


Ph- 


8-(N) -pyrrolidine 


58 


iao-propyl 


Ph- 


8-(N)-N-methyl-pyrrolidiaium, I" 


59 


iao-propyl 


Ph- 


8- (N) -N-methyl-morpholinium, I" 


60 


iao-propyl 


Ph- 


8- (N) -K' -meCnylpiperaziAe 


61 


iao-propyl 


Ph- 


8-(K)-N'-dimethylpipcraziaiua, I' 


62 


iao-propyl 


Ph- 


s-NH-caz 


63 


iao-propyl 


Ph- 


8-NHC(0)C5Hii 


64 


iao-propyl 


Ph- 


8-NHC(0)CH2Br 


65 


iao-propyl 


Ph- 


8-KH-C(NH)KH2 


66 


iao-propyl 


Ph- 


8- (2) -chiophene 


67 


iao-propyl 


Ph- 


9-sethyl 


68 


iao-prcpyi 


Ph- 


9-ethyl 


69 


iao-propyl 


Ph- 


9 -iao -propyl 


70 


iao-propyl 


Ph- 


9-cerc-butyl 


71 


iao-propyl 


Ph- 


9-OH 


72 


iao-propyl 


Ph- 


9-OCH3 


73 


iao-propyl 


Ph- 


9-0 (iao-propyl) 


74 


iao-propyl 


Ph- 


9-SCH3 


75 


iao-propyl 


Ph- 


9-SOCH3 


76 


iao-propyl 


Ph- 


9-SO2CH3 


77 


iao-propyl 


Ph- 


9-SCK2CH3 


78 


iao-propyl 


Ph- 


9-NH2 


79 


iao-propyl 


Ph- 


9-NHOH 


80 


iao-propyl 


Ph- 


9-NHCH3 


81 


iao— propyl 


Ph- 


9-N(CH3)2 


82 


iao-propyl 


Ph- 


9-N*(CH3)3, I- 


83 


iao-propyl 


Ph- 


9-NHC(-0)CH3 


84 


iao-propyl 


Ph- 


9-N{CH2CH3)2 


85 


iao-propyl 


Ph- 


9-NMCCH2CO2K 


86 


iao-propyl 


Ph- 


9-N*(Me)2CK2C02H, 


87 


iao-propyl 


Ph- 


9- (N) -morpholine 


88 


iao-propyl 


Ph- 


9- (N) -azctidine 


89 


iao-propyl 


Ph- 


9-(M)-N-methylazetidiaiumr I" 


90 


iao-propyl 


Ph- 


9- (N) -pyrrolidine 


91 


iao-propyl 


Ph- 


9-(N)-N-mechyl-pyrrolidiniujn, I* 


92 


iao-propyl 


Ph- 


9-(N)-M-inethyl-morpholiniuia, 1* 


93 


iao-propyl 


Ph- 


9- (N) -N' -methylpiperazine 



4*1 
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93 



95 iao-propyl ph- 9-NH-CB2 

96 iao-propyl ph- 9-MKC(0)C5Hii 

97 iso-propyl ph- 9-NHC (0) CHaBr 

98 iao-propyl ph- 9-NH-C(NH)NH2 

99 iao-propyl ph- 9- (2) -thiophene 



100 iao-propyl ph- 



7-OCH3, 8-OCH3 



XOl lao-propyl ph- 7.SCH3, 8H3CH3 



102 i3o*pzopyl ph« 



7-SCH3, 8-SCH3 



l30-oroDvI Ph- 6*OCH3, 7-0CH3^ 8-0CH3 



Prefix 
(rrF.aexx 



CpCir 

yyv) 




rS 


01 


iao-butyl 


Fh- 


02 


iao-butyl 


Ph- 


03 


iso-butyl 


Ph- 


04 


iso-butyl 


Ph- 


OS 


iso-b«tyl 


Ph- 


0€ 


iso-butyl 


?h- 


07 


iso-butyl 


pn- 


08 


iso-butyl 


Ph- 


09 


iso-butyl 


Ph- 


10 


iso-butyl 


Ph- 


11 


iso-butyl 


Ph- 


12 


iso-butyl 


Ph- 


13 


iso-butyl 


Ph- 


14 


iso-butyl 


Ph- 


15 


iso-butyl 


Ph- 


16 


iso-butyl 


Ph- 


17 


iso-butyl 


Ph- 


18 


iso-butyl 


Ph- 


19 


iso-butyl 


Ph- 


20 


iso-butyl 


Ph- 


21 


iso-butyl 


Ph- 


22 


iso-butyl 


Ph- 


23 


iso-butyl 


Ph- 


24 


iso-butyl 


Ph- 


25 


iso-butyl 


Ph- 


28 


iso-butyl 


Ph- 


27 


iso-butyl 


Ph- 


28 


iso-butyl 


Ph- 


29 


iso-butyl 


Ph- 



7-methyl 

7-ethyl 

7-iso-propyl 

7-tert-butyl 

7-OE ^ 

7-04113 

7-0(iso-propyl) 

7-SCH3 

7-SOCH3 

7-SO2CH3 

7-SCH2CH3 

7-NH2 

7-NKOa 

7-NHCH3 

7-N(CH3)2 

7-N+(CH3)3, I" 

7-NHC(-0)CH3 

7-N(CH2CH3)2 

7-NMeCH2C02H 

7-br(Me)2CH2C02H, I' 

7- (N) -morpholine 

7-(N)-a2etidine 

7-(N)-N-Bcthylaretidinium^ J- 

7-(N) -pyrrolidine 

7- (N) -N-aethyl-pyrrolidinium, I" 

7- (N) -N-methyl-morpholiniumr 1" 

7-(M)-M'-methylpiperazine * 

7- (N) -N' -dimethylpiperariziium, Z" 

7-NH-CB2 



50 
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30 


i39-butyl 


Ph- 


7-NHC(0)CsHil 


31 


ia -butyl 


ffh- 


7-NHC(0)CH2Br 


32 


iao-butyl 


Ph- 


7-NK-C(NK)NH2 


33 


iao-butyl 


Ph- 


7-(2)-thiophene 


34 


iao-butyl 


Ph- 


8-mechyl 


35 


iao-butyl 


Ph- 


8-«thyl 


36 


iao-butyl 


Ph- 


8-iao-propyl 


37 


iao-butyl 


Ph- 


8-tert-butyl 




iao-butyl 




-8-©fi — 


39 


iao-butyl 


Ph- 


8-OCH3 


40 


iao-butyl 


Ph- 


8-0(iao-propyl) 


41 


iao-butyl 


Ph- 


8-SCH3 


42 . 


iao-butyl 


Ph- 


8-SOCH3 


43 


iao-butyl 


Ph- 


8-SO2CH3 


44 


iao-butyl 


Ph- 


8-SCK2CH3 


45 


iao-butyl 


Ph- 


8-MH2 


45 


iao-butyl 


Ph- 


8-MKOK 


47 


lao— outyx 


PR- 


B-Nhwn3 


48 


iao-butyl 


Ph- 


8-K(CH3)2 


49 


iao-butyl 


Ph- 


8-N*CCa3)3, I- 


50 


iao-butyl 


Ph- 


8-»KC(-0)C83 


51 


iao-butyl 


Ph- 


8-N(CH2CH3)2 


52 


iao-butyl 


Ph- 


8-NMeCH2C02H 


53 


iao-butyl 


Ph- 


8-N*(KeJ2CK2C02Hr I" 


54 


iao-butyl 


Ph- 


8-(N) -corpholine 


55 


iao-butyl 


Ph- 


8-(N) -aietidine 


56 


iao-butyl 


Ph- 


8- (N) -N-aa thy laze tidinium, I* 


57 


iao-butyl 


Ph- 


8-(N) -pyrrolidine 


58 


iao-butyl 


Ph- 


8-(N)-N-methyl-pyrrolidinium, I" 


59 


iao-butyl 


Ph- 


8- CN) -N-taethyl-tno rpholinium, I* 


€0 


iao-butyl 


Ph- 


8- (N) -N' -methylpiperazine 


€1 


iao-butyl 


Ph- 


8- (N) -N' -dimethylpiperaziniusir I' 


62 


iao-butyl 


Ph- 


B-NK-CB2 


63 


iao-butyl 


Ph- 


8-NHC(0)C5Hix 


64 


iao-butyl 


Ph- 


6-NKC(0)CH2Br 


65 


iao-butyl 


Ph- 


8-NH-C{NK)NH2 


66 


iao-butyl 


Ph- 


8-(2)-thiophene 


67 


iao-butyl 


Ph- 


9-methyl 


68 


iao-butyl 


Ph- 


9-ethyl 


69 


iao-butyl 


Ph- 


9-i30-propyl 


70 


iao-butyl 


Ph- 


9-tert-butyl 


71 


iao-butyl 


Ph- 


9-OK 



5-J 
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72 


ido-butyl 


Ph- 


9-OCH3 


73 


iso-butyl 


Ph- 


9-0 (iao-propyl) 


74 


iao-butyl 


Ph- 


9-SCH3 


75 


i50-butyl 


Ph- 


9-SOCH3 


7S 


iso-butyl 


Ph- 


9-SO2CH3 


77 


iso-butyl 


Ph- 


9-SCH2CH3 


78 


i30-butyl 


Ph- 


9-NH2 


79 


iso-butyl 


•Ph- 


9-NHOH 


80 


iso-btttyl 


Ph- 


9-NHCH3 


81 


iao-butyl 


Ph- 


9-H(CH3)2 


82 


iao«"butyl 


Ph- 


9-N+(CH3)3, I- 


83 


iso-butyl 


Ph- 


9-NHC(-0)CK3 


84 


iso-butyl 


Ph- 


9-N{CH2CH3)2 


85 


iso-butyl 


Ph- 


9-NKeCK2C02H 


8S 


iao-butyl 


Ph- 


9-N''(Me)2CH2C02H, 1" 


87 


iao-butyl 


Ph- 


9- (N> -ciorpholine 


88 


isp-btityl 


Ph- 


9-(N)-a2etidine 


89 


iao-butyl 


Ph- 


9-<N)-.V-niethyla2etidiniu.-3r I" 


90 


iao-butyl 


Ph- 


9n(H) -pyrrolidine 


91 


iao-batyl 


Ph- 


9-^W) -N-aiethyl-pyrrolidiniua, 1' 


92 


iao-butyl 


Ph- 


9-(N)-M-aiethyl-morpholiniu3ir I" 






rn— 


9- (N) -N' -ciethylpiperazme 


93 


iao-bucyl 


Ph- 


9- (N) -N' -disiethylpiperarinium, I* 


95 


iao-butyl 


Ph- 


9-NK-C32 


96 


iao-butyl 


Ph- 


9-NKC(0)C5Hii 


97 


iao-butyl 


Ph- 


9-NKC(0)CK2ar 


98 


iao-butyl 


Ph- 


9-KH-C (NH) KK2 


99 


iao-butyl 


Ph- 


9- (2) -thiophene 


100 


iao-butyl 


Ph- 


7-OCK3, 8-CCK3 


101 


iao-butyl 


Ph- 


7-SCK3, fl-0CH3 


102 


iao-butyl 


Ph- 


7-SCK3, 8-SCK3 


103 


iao-butvl 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 



F101.007 



Cpdl 


rW 


r5 










01 


iao-pentyl 


Ph- 


7-methyl 


02 


iao-pentyl 


Ph- 


7-ethyl 


03 


iao-pentyl 


Ph- 


7-i30-propyl 


04 


iao-pentyl 


Ph- 


7-tert-butyl 


05 


iao-pentyl 


Ph- 


7-OH 


08 


iao-pentyl 


Ph- 


7-OCH3 


07 


iao-pentyl 


Ph- 


7-0 (iao-propyl) 



S7 
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08 


Iso-pentyl 


Ph- 


7-SCH3 


09 


iao-pentyl 


Ph- 


7-SOCH3 


xo 


iao-pentyl 


Ph- 


7-SO2CH3 


11 


iao-petityl 


Ph- 


7-SCH2CK3 


12 


iao-pentyl 


Ph- 


7-NH2 


13. 


iso-pentyl 


Ph- 


7-MHOK 


14 


iso-pentyl 


Ph- 


7-KKCK3 


15 


iao-pentyl 


Ph- 


7-N(CK3)2 


16 


iao-pentyl 


Ph- 


7-ilt(CH^)3, T' 


17 


iao-pentyl 


Ph- 


7-NHC(-0)CH3 


18 


iao-pentyl 


Ph- 


7-NCCH2CH3)2 


19 


iao-pentyl 


Ph- 


7-Ny.eCH2C02H 


20 


iao-pentyl 


Ph- 


7-N*(Me>2CK2C02K/ 1" 


21 " 


iao-pentyl 


Ph- 


7- (N) -aorpholine 


22 


iao-pentyl 


Ph- 


7-(N)-atetidine 


23 


iao-pentyl 


Ph- 


7- (N) -N-methylazetidinium, 2" 


24 


iao-pentyl 


Ph- 


7- (N) -pyrrolidine 


25 


iao-pentyl 


Ph- 


7- (M) -N-fnetiiyl-pyrrolidiniurir I" 


26 


iao-pentyl 


Ph- 


7- rN-aiethyl-.T.or?holiniun, I" 


^ / 




rn- 


'-\?ir-N -aetnyipiperaxine 


28 


iao-pentyl 


Ph- 


7- (N) -N' -disethylpiperasiniua, Z 


29 


iao-pentyl 


Ph- 


7-MK-C3Z 


30 


iao-pentyl 


Ph- 


7-NKC(0)C5Hii 


31 


iao-pentyl 


Ph- 


7-KKC(0)Ca29r 


32 


iao-pentyl 


Ph- 


7-NH-C(NK)NH2 


33 


iao-pentyl 


Ph- 


7-{2)-thiophene 


34 


iao-pentyl 


Ph- 


8-r»ethyl 


35 


iao-pentyl 


Ph- 


8-ethyi 


36 


iao-pentyl 


Ph- 


8-iao-?ropyl 


37 


iso-pentyl 


Ph- 


8-tert-butyl 


38 


iao-pentyl 


Ph- 


8 -OH 


39 


iao-pentyl 


Ph- 


8-CCH3 


40 


iao-pentyl 


Ph- 


8-0(i30-propyl> 


41 


iao-pentyl 


Ph- 


8-SCH3 


42 


iao-pentyl 


Ph- 


8-SOCK3 




iao-pentyl 


Ph- 


8-SO2CH3 


44 


iao-pentyl 


Ph- 


8-SCH2CH3 


45 


iao-pentyl 


Ph- 


8-KH2 


46 


iao-pentyl 


Ph- 


8-NKOH 


47 


iao-pentyl 


Ph- 


8-NHCH3 


48 


iao-pentyl 


Ph- 


8-N(CH3)2 


49 


iao-pentyl 


Ph- 


8-N*(CH3)3, 1- 



53 
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SO 


lao-pentyl 


Ph- 


8-NHC(-0)CH3 


51 


i90*pencyl 


Ph- 


8-N(CK2CH3)2 


52 


iao-pentyl 


Ph- 


8-KMeCH2C02K 


S3 


iso-pentyl 


Ph- 


8-N*(Me)2CH2C02H, I* 


54 


iao-pentyl 


Ph- 


8-(N) -morpholine 


55 


iao-pentyl 


Ph- 


8-(N)-azetidine 


56 


iao-pentyl 


Ph- 


8-(N)-N-aethylatetidiaiua, l" 


57 


iao-pentyl 


Ph- 


8- (N) -pyrrolidine 


58 


iao-pentyl 


Ph- 


8- m -N-methyl-pvrrolidiniuai^ 


--S9 — 


lao-pentyl 


Ph- 


8 - (N) -N-methyl-iaoEpholiniua, I" 


SO 




pn— 


8- (N) -N' -xncthylpiperazine 


€1 


iao-pentyl 


Ph- 


8- (N) -K' -dixaethylpiperaziniua. 


62 


iao-pentyl 


Ph- 


8-NK-C3Z 


63 


iao-pentyl 


Ph- 


8-NKC(0)C5Hii 


64 


iao-pentyl 


Ph- 


8-NKC(0JCH23r 


65 


iao-pentyl 


Ph- 


%*V4*| tiny 


66 


iao-pentyl 


Ph- 


8- (2) -thioohene 


67 


iao-pentyl 


Ph- 


9-aethyl 


68 


iao-pentyl 


Ph- 


9-e]thyl 


69 


iao-pentyl 


Ph- 


9-rao-?ropyl 


70 


iao-pentyl 


Ph- 


9-tert-butyl 


71 


iao-pentyl 


Ph- 


9 -OK 


72 


iao-pentyl 


Ph- 


9-OCH3 


73 


iao-pentyl 


Ph- 


9-0 (iao -propyl) 


74 


iao-pentyl 


Ph- 


9-SCH3 


75 


iao-pentyl 


Ph- 


9-SOCK3 


76 


p^n^y^L 


Ph- 


9-502013 




lao-pentyx 


Ph- 


9-SCK2CH3 


78 


Y c n M n o ^ ^ t»1 


Ph- 


9-NH2 


79 


JL30— pen^yx 


Ph- 


9-NKOH 


80 


iao-pentyl 




S— nKCll3 


81 




Ph- 


9-N(CH3)2 


82 


xao-pentyjL 


Ph- 


9-N+(CH3)3, r 


0 J 


iao-pentyl 


Ph- 


9-NKC(-0)CH3 


84 


iao-pentyl 


Ph- 


9-N(CH2CH3)2 


o 3 


iao-pentyl 


Ph- 


9-NMeCH2C02H 


86 


^sfl— Off v1 


Ph- 


9-N*(Me)2CH2C02H, I" 


87 


iao-pentyl 


Ph- 


9- (N) -morpholine 


88 


iao-pentyl 


Ph- 


9-(N)-a2etidine 


89 


iao-pentyl 


Ph- 


9-(N)-K-methylazetidiaiunir. 1* 


90 


iao-pentyl 


Ph- 


9- (N) -pyrrolidine 


91 


iao-pentyl 


Ph- 


9- (N) -M-a«thyl-pyrroiidinium, I' 


92 


iao-pentyl 


Ph- 


9- (N) •N-nethyl-aiorpholinium, I' 



5^ 
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93 


iao-pentyl 


Ph- 


9- (K) -K' •methylpimaiMhe 






PR- 


9- <K) -M' -diaethylpiperaziniua, X" 


95 


lao-pentyl 


Ph- 




96 


iso^pen&yl 


Ph- 


9-NHC tQ\ CcHi 1 


97 


iao-pentyl 


Ph- 


9-NHC{0)CH2Br 


98 


iso-pentyl 


Ph- 


9-NH-C(NHJNH2 


99 


iao-pentyl 


Ph- 


9-(2)-thlophene 


100 


iso-pefttyl 


Ph- 




101 


isQ-pentyl 


Ph- 


7-SCH3, 8-CCK3 


102 


iso-pentyl 


Ph- 


7-SCH3, 8-SCH3 


103 


iao-oentvl 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 



(rrr, 







r5 










01 


CH2C(-OJC2H3 


Ph- 


7 -methyl 


02 


CH2C(-0)C2H5 


Ph- 


7 -ethyl 


03 


CH2C{-0)C2Hs 


Ph- 


7-i30-?ropyl 


04 


CH2C{-0)C2H5 


Ph- 


7-tert-butyl 


OS 


CH2C(-0)C2H5 


Ph- 


7-OH.- 


06 


CH2C(-0)C2Ks 


Ph- 


7-OCH3 


07 


CH2C(»0)C2H5 


Ph- 


7-0(iso-propyl) 


08 


CH2C(-0)C2H5 


Ph- 


7-SCH3 


09 


CH2C(-0)C2H5 


Ph- 


7-SOCK3 


10 


CH2C(-0)C2H5 


Ph- 


7-S02Ca3 


11 


CH2C(-0)C2H3 


Ph- 


7-SCK2CH3 


12 


CH2C(-0)C2H5 


Ph- 


7-NH2 


13 


CH2C(-0)C2Hs 


Ph- 


7-NKOE 


14 


CH2C(-0)C2Hs 


Ph- 


7-NKCK3 


15 


CH2C{-0)C2K5 


Ph- 


7-N(CH3)2 


16 


CK2C(-0)C2H5 


Ph- 


7-N+(CK3)3, I" 


17 


CH2C(-0)C2H5 


Ph- 


7-MKC(-0)CH3 


18 


CH2C(-0)C2H5 


Ph- 


7-N(CH2CH3)2 


19 


CH2C(-0)C2H5 


Ph- 


'7-NMeCH2C02H 


20 


CK2C(-0>C2H5 


Ph- 


7-N*{Me)2CH2C02H. I* 


21 


CH2C{-0)C2H5 


Ph- 


7-(N) -mocpholiae 


22 


CH2C(-0)C2Hs 


Ph- 


7-(N) -atetidiae 


23 


CH2C(-0)C2Hs 


Ph- 


7- (N) -N-inethylazetidinium, I" 


24 


CH2C(*0)C2Hs 


Ph- 


7- (N) -pyrrolidine 


25 


CH2C(-0)C2H3 


Ph- 


7- (K) -N-methyl-pyrrolidlaium, I* 


26 


CH2C(-0)C2H5 


Ph- 


7-(N)-N-Biethyl-morpholinium^ 1* 


27 


CH2C{-0)C2H5 


Ph- 


7- (N) -N' -methylpiperaziae 


28 


CH2C(-0)C2H5 


Ph- 


7- (N) -N' -dimethylpiperaziaiufflr I" 
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29 


CH2C(-0)C2H5 


Ph- 


30 


" 'CH2C (-6)C2H3 


Ph- 


31 


CH2C(-0)C2Hs 


Ph- 


32 


CH2C(-0)C2H5 


Ph- 


33 


CH2C(-0) C2HS 


Ph- 


34 


CH2C(-0)C2Hs 


Ph- 


35 


CH2C (-0) C2H5 


Ph- 


36 


CH2C(-0)C2H5 


Ph- 


37 


CH2C(-0)C2H5 


Ph- 


38 


CH2C(-0)C2H5 


Ph- 


39 


CH2C(-0)C2Hs 


Ph- 


40 


CH2C(-0)C2H5 


Ph- 


41 


CH2C(-0)C2H5 


Ph- 


42 


CH2C(-0)C2Hs 


Ph- 


43 


CK2C(-0)C2H5 


Ph- 


44 


CH2C<«0)C2Hs 


Ph- 


45 


CK2C(-0)C2H5 


Ph- 


46 


CH2C(-0)C2H5 


Ph- 


47 


Ch2C("0)C2H3 


Ph- 


^fl 
4o 


C.i2C (-0) C2K5 


Ph- 




v.h2C (•0} C2H5 


Ph- 


SO 


CH2C(-0)C2H5 


Ph- 


51 


CH2CCO)C2Hs 


?h- 


52 


CH2C(«0)C2H5 


Ph- 




CH2C(-0)C2Hs 


Ph- 


54 


CH2C(-0)C2Hs 


Ph- 


55 


CH2C(-0)C2H5 


Ph- 


56 


CH2C(»0)C2H5 


Ph- 


57 


CK2C(-0>C2Hs 


Ph- 


58 


CH2C{-0)C2H5 


Ph- 


59 


CK2C(-0)C2H5 


Ph- 


60 


CH2C(-0)C2H3 


Ph* 


61 


CH2C(-0)C2Hs 


Ph- 


62 


CH2C{-0)C2Ks 


Ph- 


63 


CH2C{-0)C2H5 


Ph- 


64 


CH2C(-0)C2Hs 


Ph- 


65 


CH2C(-OJC2H5 


•Ph- 


66 


Ck2C(-0)C2H5 


Ph- 


67 


CH2CC-0)C2H5 


Ph- 


68 


CH2C(-0)C2H5 


Ph- 


69 


CH2C(-0)C2Hs 


Ph- 



7-NH-caz 

7-NKC<0).CsHii 
7-NKC{0J CH2Br 
7.MH-C(KK)NH2 

7- (2)-thioph«ne 

8- Biethyl 
B -ethyl 
8-i3o-propy l 



8-tert-butyl 

8-OH 

8-OCH3 

8-0 (iao-propyl) 

8-SCH3 

8-SOCH3 

8-SO2CH3 

8-SCK2CK3 

8-KH2 

8-MKOK 

8-^JgSCH3 

8-N(CH3)2 

8-N*(CH3)3, !• 

8-NKC(»0)CH3 

8-M(CH2CH3)2 

8-N«eCH2C02H 

8-N*(Me)2CH2C02H, 

8- (N) -raorpholine 

8-(N)-a2etidine 

8-(N)-N-OTethyla2etidiaiumr I" 
8- (N> -pyrrolidine 

8- CN) -N-methyl-pyrrolidinium, 
8- (N) -N-aethyl-morpholinium, I 
8- (N) -N' -methylpiperarine 
8- (K) -M' -diaethylpiperazinium, 
8-MH-CB2 

8-MHC(0)C5Hii 
8-NKC(Q)CH2Br 
8-NH-C(NH)NH2 

8- (2)-thiophene 

9- aiethyl 
9-ethyl - 
9-iao-propyl 



5t 
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70 


CH2C(-0)C2H5 


Ph- 


9-tert-bucyl 


71 


CH2C(-0)C2H5 


Ph- 


9-OH ■■ ' 


72 




Ph- 


9-bcH3" 


73 




Ph- 


9-0 (is -pr pyl) 


74 


CH2C(-0)C2Rs 


Ph- 


9-SCH3 


75 


CH2C(-0)C2H5 


Ph- 


9-SOCH3 


7S 


CH2C(-0)C2Hs 


Ph- 


9-SO2CH3 


77 


CH2C(-0)C2Hs 


Ph- 


9-SCH2CH3 


78 


CH2C(-0)C2Ha 


Ph- 


9-NK2 


-23 


CH2C(-0)G2H3 


Ph^- ■ 


"~9=NK0H 


80 


CH2C(-0)C2H5 


Ph- 


9-NHCH3 


81 


CH2C(-0)C2H5 


Ph- 


9-N{CK3)2 


82 


CH2C(-0)C2H5 


Ph- 


9-N+(CH3)3, I" 


83 . 


CK2C(-0)C2H5 


Ph- 


9-NHC{-0)CH3 


84 


CR2C(-0)C2H5 


Ph- 


9-N(CH2CH3)2 


85 


CK2C(-0)C2Hs 


Ph- 


9-NMeCH2C02H 


BS 


CH2C{-0)C2H5 


Ph- 


9-N*(Me)2CH2C02H, 1* 


87 


CH2C(-0)C2Hs 


Ph- 


9- (N) -aorpholine 


88 


CH2C(-0)C2H5 


Ph- 


9-m)*azetidine 


89 


CH2C{-0)C2Hs 


Ph- 


9- (Rr*N'-Slethvla2efri.d*'n^un r- 


90 


CK2C<-0)C2H5 


Ph- 


9- CN) -pyrrolidine 


91 


CH2C(-0)C2H5 


Ph- 


9- (N) -N-aethvl-avrrolidiniira I* 


92 


CK2C(»0)C2H3 


Ph- 


9- (N) — N-5iethvl—aorBhQlir\iii3i T" 


93 


CH2C(-0)C2K3 


Ph- 


9- (K) -N' -oethylpiperazine 




v.n2v. \"0J C2nc 


Ph- 


9-(N)-N'-diaethyl?iperariniuni, l" 


95 


CH2C(-0)C2H5 


Ph- 


9-NH-caz 


9C 


CH2C(-0)C2Hs 


Ph- 


9-NKC(0)CsHii 


97 


CH2C<-0)C2H5 


Ph- 


9-^fHC(0)CH23r 


98 


CH2C(-0)C2H5 


Ph- 


9-NH-C (NK) NH2 


99 


CH2C(«0)C2Ks 


Ph- 


9-(2)-thiophene 


100 


CH2C(-0)C2H5 


Ph- 


7-CCH3, 8-OCH3 


101 


CH2C(-0)C2Hs 


Ph- 


7-SCH3, 8-OCH3 


102 


CH2C(-0)C2H5 


Ph- 


7-SCH3, 8-SCH3 


103 


CH2C<-0)CjH5 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 



Prefix 



qpd» 



F101.009 01 
02 
03 
04 



CH2OC2H5 
CK2OC2HS 

CR2OC2RS 
CH2OC2K5 



Ph- 
Ph- 
Ph- 
Ph- 



7 -methyl 
7-ethyl • 
7-iao-propyl 
7-tert-butyl 



SI 
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AC 


/*U lf_ 


Ph- 


7-oa 


06 


CH2OC2HS 


Ph- 


7-0CH3 


0 / 




Ph* 


7-0(iso-propyl} 


08 


CKjOCjHs 


Ph- 


7-SCK3 


09 






7*5uvn3 






rll"" 


7-SO2CK3 


11 






7-5Cn2Cn3 


12 
** 






. 7— NH2 


13 




• ** 




14 






V— NflCn3 


15 






/-N(CK3J 2 


1€ 


cajOCsKs 


Pb* 


7-N^(CH3)3, I 




^n2^^2"S 


Pn- 


7-NHC (-0) CH3 


18 


CH2OC2H5 




iCii2CH3) 2 


19 


CH^OC^Ht 


TV*, 


/•N?teCn2C02H 


20 
* w 


wn2Vw2n5 


rn- 


7-ir*(Me)2CH2C02H, I" 




wA2wv»2n5 


Ph- 


7-(N) -morpholine 


22 


CA20C2KS 


Ph- 


7-(NJ -azetidine 




Crl20W2iiS 


Ph- 


7- -N-aiethylazetidiniun, I* 






Ph- 


7- (Nf-pyrrolidiiie 




s.n2^^2'*3 


Ph- 


7- (N) -N-methyl-pyrrolidiniuni, 


26 


CH2OC2H5 


Ph- 


7- (N) -N-cethyl-morpholiniuair I 


27 


CH2OC2H5 


Ph- 


7- (N) -N' -cethylpiperazine 




wn2^^2'^5 


Ph- 


7- (N) -N' -dimethylpiperaziniun, 


94 


wn2UC2Hs 


Ph- 


7-NK-C32 




wR2^^2'*5 


Ph- 


7-NHC(0)C5Hii 


Jl 


CH2OC2K5 


Ph- 


7-llHC{0)CH23r 




CH2OC2H5 


Ph- 


7-NH-C(NH)NH2 




CH2OC2H5 


Ph- 


7- (2) -thiophene 




i,.n2wv.2H5 


Ph- 


8 -methyl 


35 


^n2^'V»2*^5 


rn— 


8 -ethyl 


36 






8-i50-propyl 


37 


v»**2 '*3 


ra* 


8-tert-butyl 


38 


wn2VJV»2*^S 


Ph- 


8 -OK 


34 


di2^^2"S 


Ph- 


8-OCH3 


40 


CK2OC2K5 


Ph- 


8-0(iao-propyl) 


41 


CH2OC2HS 


Ph- 


8-SCH3 


42 


CH2OC2H5 


Ph- 


8-SOCH3 


43 


CK2OC2RS 


Ph- 


8-SO2CH3 


44 


CH2OC2HS 


Ph- 


8-SCH2CH3 . 


45 


CH2OC2HS 


Ph- 


8-NH2 


46 


CH2OC2H5 


Ph- 


8-NHOH 
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47 


CK2OC2KS 


Ph* 






CH2OC2HS 


Ph- 




i4 




• ** 


8-lr CCK3)3/ Z 


30 






0 Wilt i"w/ 


c« 

31 


wn2UV»2*'S 




o^w itsi2tn3i 2 




wn2^^2*^d 


s n 






^•*2*'^2 5 


Ph- 

r n 


B*N (Me) 2^A2ww2n# £ 


54 


Cn2aC2n5 


Pft— 


0* (N) *C10rpQ0xlA6 


55 


Cn2^^2'^S 


Pn- 


0-* (N) -azetioxae 


SS 


CK2OC2RS 


Ph- 


8- (K) -N-SAthyl&zetidiniuni, X* 


57 


CH20C2ns 


Pn- 


0* (N) -'pyrrollaine 


58 


CH2OW2H5 


Pn— 


8 - CK) -M-r*thyl-pyrr 0 lidiaiuxn, 1 


59 


CH2OC2 ns 


Pn- 


8- (N) -N-aathyl-aorphollnium, I' 


CO - 


CH2OC2HS 


Ph- 


8- (N) -N' -sethylpiperazina 


$1 


CH2OC2H5 


Ph- 


8-(N)-K'-dimethylpiperasiniun, I* 


62 


CH2OC2H5 


Ph- 


8-NH-C32 


63 


CH20C2H5 


Ph- 


8-MHCC0)CsHii 


64 


CH2OC2HS 


Ph- ■ 


8-NKC (0)CH2Br 


65 


CH2OC2K5 


Ph- 


8-nh-c(n:-:)nH2 


66 


CH2OC2H5 


Ph- 


8-f2r-thiophene 


67 


CH2OC2H5 


Ph- 


9-aecijyl 


fa 
09 


CK20W2'^S 




?-etayi 


09 


Cn20w2"5 




S-iao-propyl 


in 


^•n2w»-2 5 




3 Ler&*au*yx 


f 1 


Vwn2*>J^2'^S 








v»n2wW2*»5 






« w 


'wri2^>»2**5 


Oh- 


1 iso^propyi; 


74 




Ph~ 




75 


w*»2^^2"5 


JTi* 




76 


CH2OC2H5 


Ph- 


9-SO2CK3 


77 


CH2aC2K5 


Ph- 


9-SCH2CH3 


78 


CH2OC2KS 


Ph- 


9-MH2 


79 


CK2OC2H5 


Ph- 


9-'NK0H 


BO 


CH2OC2H3 


Ph- 


9-KHCH3 


81 


CK2OC2HS 


Ph- 


9-N{CH3)2 


82 


CH2OC2HS 


Ph- 


9-N+(CK3)3, r 


83 


CK2OC2H5 


Ph- 


9-!IHC(-0)CH3 


84 


CH2OC2HS 


Ph- 


9-N{CH2CH3)2 


85 


CH2OC2HS 


Ph- 


9-NHeCH2C02H 


86 


CK2OC2HS 


Ph- 


9-ir(Me)2CH2C02H, I* 


87 


CK2OC2KS 


Ph- 


9-{N)-Biorpholine 
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68 
89 
90 
91 
92 
93 
93 
95 
-96- 
97 
98 
99 



CH2OC2HS 
CH2OC2K5 
CK2OC2H5 
CK2OC2HS 
CH20C2Kj 
CH2OC2H5 
CK2OC2H8 
CH2OC2H5 
• CH2OC2H5 
CK2OC2H5 
CH2OC2K5 
CH2OC2HS 



Ph- 9-(K}-azetidine 

Ph- 9-(N)-N-siethyla2etidinium, 1" 

Ph- 9- (N) -pyrrolidine 

Ph- 9- (N) -N-aethyl-pyrrolidiniiia, I* 

Ph- 9-(K)-N-methyl-morpholiniun/ I" 

Ph- 9- (N) -N' -ttethylpiperazine 

Ph- 9-{K)-N'-dimethylpiperaziniumr I 

Ph- 9-NH-CB2 

-Ph-- 9-NHC(OrC5Hii— 

Ph- 9-NKC<0)CH2Br 

Ph- 9-NH-C(NK)NH2 

Ph- 9-(2)-thiophene 



100 
101 
102 
103 



CK2OC2H5 
CK2OC2HS 
CS2OC2HS 
CH2OC2HS 



Ph- 7-OCH3, 8-OCH3 

Ph- 7-SCH3, 8-OCH3 

Ph- 7-SCH3, 8-SCH3 

Ph- 6-OCK3, 7-OCH3, 8-OCH3 



Prefix 



Cpd» 
vw) 




rS 




01 


CH2CH(OH)C2Hs 


Ph- 


7-aechyl 


02 


CH2CH(OH)C2H5 


Ph- 


7-echyl 


03 


CH2CH (OH) C2HS 


Ph- 


7-iao-propyl 


04 


CK2CH(OK)C2H5 


Ph- 


7-tert-butyl 


05 


CK2CH (OK) C2H5 


Ph- 


7 -OK 


08 


CK2CH (OH) C2H5 


Ph- 


7-OCK3 


07 


CH2CH (OH) C2HS 


Ph- 


7-0(i30-?ropyl) 


08 


CK2CH(OH)C2H5 


Ph- 


7-SCH3 


09 


CH2CH(OH)C2Hs 


Ph- 


7-SOCH3 


10 


CK2CH(OH)C2R5 


Ph- 


7-SO2CK3 


11 


CH2CH(OH)C2H5 


Ph- 


7-SCH2CH3 


12 


CH2CH (OH)C2H5 


Ph- 


7-NH2 


13 


CH2CK(OK)C2Ks 


Ph- 


7-KKOH 


14 


CH2CH (OH) C2H3 


Ph- 


7-NHCH3 


15 


CH2CH (OH) C2H5 


Ph- 


7-N(CH3)2 


18 


CK2CH (OH) C2K5 


Ph- 


7-K^(CH3)3, I- 


17 


ai2CH{OH)C2H5 


Ph- 


7-NHC(-0)CH3 


18 


CH2CK(0H) C2K5 


Ph- 


7-M(CH2CH3)2 


19 


CH2CH(OH)C2Hs 


Ph- 


7-NMeCH2C02H 


20 


CH2CH (0K)C2Hs 


Ph- 


7-ir(Me)2CH2C02K/ I" 


21 


CK2CK(OH)C2Hs 


Ph- 


7- (N) -morpholine 


22 


CK2CK(0H)C:Hs 


Ph- 


7-(K) -aietidine 



(90 
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24 




Ph* 


'9 J 

Zi 




?h* 






Ph- 


20 




Ph* 


27 


CH2CK(OK)C2Ks 


Ph- 


28 


CK2CHCOH)C2H5 


Ph- 


29 


wn2^** vwR j v-.2"5 




30 


Cn2v-n I on J v.2n5 


JTiJ 


31 


Cn2Cn (Onj w2ns 




32 


CA2Cn \Qn} w2n5 


PK? — 


33 




Ph» 


34 


^n2>»«^ vwn/ W2«5 


Ph* 






Ph* 


JO 




Ph- 






Ph- 


48 




Ph- 




C"-»CK (OKI C^H* 


Ph- 






Ph- 


41 


w**2^** \w»*/ ^i^s 


Ph- 


42 




Ph- 


43 
*tw 


CK2CHCOK)C2H5 


Ph- 


44 


CH2CH(0K) CaHs 


Ph- 


45 


CK2CH{OH)C2H5 


Ph- 


46 


CK2CH (OH) C2K5 


Ph- 


47 


ck2CH(OH)C2H5 


Ph- 


48 


CH2CK (OH) C2H3 


Ph- 


49 


CK2CH(OH)C2H5 


Ph- 


50 


CH2CH (OK) C2HS 


Ph- 


51 


CH2CH (OK) C2H5 


Ph- 


52 


CH2CH(OH)C2H5 


Ph- 


53 


CH2CK(OH)C2Ks 


Ph- 


54 


CH2CH (OH) C2H5 


Ph- 


ss 

« d 


CH2CH (OH) C2HS 


Ph- 


56 


CH2CH(OH)C2Hs 


Ph- 


57 


CK2CH(OH)C2Hs 


Ph- 


58 


CH2CH(OK)C2Hs 


Ph- 


59 


qi2CH(OH)C2H5 


Ph- 


80 


CH2CH(OH)C2H5 


Ph- 


61 


Ca£2CK(OH)C2Hj 


Ph- 


62 


CH2CR(OR)C2Rs 


Ph- 


63 


CH2CH(OK)C2H5 


Ph- 


64 


CH2CH(OH)C2H5 


Ph- 



6( 



7-(N)-N-cethylaxe^<Jtj^Ti, 2' 
7-(N)-pyErolldine 
7- (N) -N-aethyl-pyrrolidir.i.ua, I" 
7-(N)-N-cethyl-»orpholini\jav, I* 
7- (K) -H' «*inethylpiperaziae 
7- (N) -N' -dlaethylpiperaziaiua, I" 
7-NH-CB2 
7-NHC(0)C5Hli 
7-NHC(0)CK2Br 
-7=NH-C(NH)im2 

7- C2)-chioph€ne 

S-cethyl 

8- «thyl 
8-iso-propyl 
8-tert-butyl 
8 -OH 
8-oca3 

8-C.Ci50-?ropyl) 

8-SCH3 

8-SOCH3 

8-SO2CH3 

8-SCH2CH3 

8-NH2 

8-MHOH 

8-NKCH3 

8-N(CH3)2 

8-N*(CK3)3, !• 

8-NKC(-0)CH3 

8-MCCH2CH3)2 

8-NMeCH2C02H 

8-M*{Me)2CH2C02Rr I" 

8* (N) -fflOEpholine 

8« (N) -azecidina 

8-{K)-N-methyLazetidiniiim^ I" 

8-lN)-pyrrolidiae 

8-(N)-N-methyl-pyrrolidiaiua, I' 

8-(N)-N-caethyl-aorpholinium, I" 

8- (N) -N' -iaethylpiperazine 

8-(N)-K'-diiaethylpiperaziiiium, I" 

8-MH«CSZ 

8-NHC(0)C5Hii 

8-NHCCO)CK2Bt 
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eS CH2CH(OK>C2Hs 
CH2CH{OH}C2K5 

67 . CH2CH(OH)C2H5 

€8 CH2CK(OK)C2K5 

69 CHjCH <0H) C2KS 

70 CK2CK(OH}C2H5 

71 CH2CH(OH)C2H5 

72 CKxCH (PH1C2HS_ 

73 CH2CHCOH)C2H5 

74 CH2CH(OH)C2Hs 

75 CH2CH(OH)C2H5 

76 CH2CK (OH) C2K5 

77 CH2CK{OH)C2H5 

78 a!2CH(OH)C2Hs 

79 CH2CH(OH)C2Hs 
60 CH2CH(OK)C2Ks 

81 CK2CH(OH)C2H5 

82 C:-:2CH(OK)C2K3 

83 CH2CH(OH)C2K5 

84 CK2CH(OH)C2H3 

85 CH2CH(OH)C2K5 

86 CH2CH(OH)C2H5 

87 CK2CH(OH)C2H5 

88 CH2CH (OH) C2H5 

89 CK2CH(OHJC2K5 

90 CK2CK(OH)C2K3 

91 CH2CK(OH)C2Ks 

92 CH2CH(OH)C2K3 

93 CH2CH(OH)C2H5 
93 CK2CH(OK)C2K5 

95 CK2CH (OK) C2R3 

96 CH2CH(OH)C2H5 

97 CH2CH(OR)C2Hs 

98 CH2CH(OH}C2Hs 

99 CH2CHtOH}C2Rs 

100 CK2CK{OH)C2Hs 

101 CH2CH(OH)C2K5 

102 CH2CH (OK) C2HS 
^03 CH2CH(OH)C2Hs 



Ph- 8-NH-C:nH)NH2 
Ph- 8-{2)-thicshcne 



Ph- 
Ph- 
Ph- 
Ph- 
Ph-" 
_PJx=^ 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 

Ph- 
Ph- 
Ph- 
Ph- 



9-aethyl 
9-ethyl 
9-iao-propyl 
9-cert -butyl 
9-OK 
— 9t=0Ca3 



9-0(i3o-propyl) 

9-SCK3 

9-SOCH3 

9-SO2CH3 

9-SCK2CH3 

9-NH2 

9-NHOH 

9-^rHCK3 

9-N(CK3)2 
9-M'*:(CH3)3, X- 
9-KHC{-0)CH3 
9-N{CH2CH3>2 
9-NMeCH2C02K 
9-Jf*(Me)2CH2C02H, I' 
9-(N)-.Tiorpholine 
9-(N) -azetidine 

9-(N)-N-methylazetidi.ai\aa, I" 

9-{N) -pyrrolidine 

9- (N) -N-ciechyl-pyrrolidinium, I" 

9- (N) -N-aiethyl-morpholinium, I" 

9-{N) -N'-methylpiperarine 

9- (N) -N' -dinethylpiperazinium, 1" 

9-KH-C32 

9-KHC(0)C5Hn 

9-KHC(0)CH2Br 

9-NH-C (NH) NH2 

9-(2)-thiophene 



7-OCH3, 8-OCH3 

7-SCH3, 8-OCK3 

7-SCH3, 8-SCH3 

6-OCH3, 7-OCH3, 



8-OCH3 



Q3. 
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Prefix 



Cpdi 



FlOI.Oll 



A1 


CH20-(4-picoUne) 


Ph* 


U2 


CH2O- 


(4-pieoUne) 


ten 


U J 


CHjO- 


(4-picoline} 


PK* 




CH2O- 


(4-picoline) 


Ph— 


y9 


CH2O- 


{4-picoline) 


Ph» 


UO 


CH20-(4-picoline) 


IrO— 


~tii — 

w # 


XH20='C4-picoiine) 


Ph* 


08 


CH2O- 


(4-picoline} 


Ph- 


09 


CH2O- 


(4-pieoline) 


Ph- 


10 


CH2O- 


(4-picoline} 


Ph- 


11 


CH2O- 


(4-picoline) 


Ph- 


12 


CH2O- 


(4-picoline) 


Ph- 


13 


CH2O- 


(4-picoline} 


Ph- 


14 


CH2O- 


(4-picoline) 


Ph- 


15 


CH2O- 


(4-picoline) 


Ph- 


16 


CH2O- 


(4-picoline) 


Ph- 


17 


CH2O- 


(4-picoline) 


Ph- 


18 


CHjO- 


(4-picoline) 


Ph- 


13 


CH2O- 


(4-picoline) 


Ph- 


20 


CK2O- 


(4-picoiine) 


Ph- 


21 


CH2O- 


(4-picoline) 


Ph- 


22 


CH2O- 


(4-picoline) 


Ph- 


23 


CH2O- 


(4-picoline) 


Ph- 


24 


CK2O- 


(4-picoline) 


Ph- 


25 


CH2O- 


(4-picoline) 


Ph- 


26 


CH2O- 


(4-picoline} 


Ph- 


27 


CK2O- 


(4-picQline) 


Pb- 


28 


CH2O- 


(4-picoline} 


Ph- 


29 


CH2O- 


(4-picoline) 


Ph- 


30 


CH2O- 


(4-picoline) 


Ph- 


31 


CH2O- 


(4-pieoline) 


Ph- 


32 


CH2O- 


(4-picoline) 


Ph- 


33 


CH2O- 


(4-picoline} 


Ph- 


34 


CH2O- 


(4-picoline} 


Ph- 


35 


CH2O- 


(4-picoline) 


Ph- 


36 


CHjO- 


(4-picoline) 


Ph- 


37 


CH2O- 


(4-pieQline) 


Ph« 


38 


CH2O- 


(4-picoline) 


Ph- 


39 


CH2O- 


(4-picoline) 


Ph- 



-methyl 
-ethyl 

iso-pzopyl 
-tert-butyl 
-OH 

•OCH3 

'-O(iso-propyl) 
'SCH3 
-SOCK3 
'-SO2CK3 
-SCH2CH3 
-NH2 

-NKCH3 
-N(CH3)2 
'-M':*"CCH3)3, I- 
•jikc(-0}CH3 

-N(CH2CH3)2 
-NMeCK2C02H 

N*(«e)2CH2C02H# I" 
' (N) -jRorpholine 
-(N) -azetidine 

- (N) -N-siethylazetidinium, I' 
(K) -pyrrolidine 

'-(N)-N-inethyl-pyrrolidiniun, I" 

- (K) -N-methyl-morpholiniuBi, I" 

- (N) -N' -methylpiperazine 
-(N)-H'-diaethylpipera2iniurar ] 
-NH-C3Z 

-NKC(0)C5Kii 
-MHC(0)CH23r 
NH-C (NK)NH2 
-(2)-thiophene 

-methyl 

-ethyl 

-iao-propyl 
8-tert-butyl 
8 -OH 
8-OCH3 



(c3 
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40 


CK20-(4-pic line) 


Ph- 


w W I ^3 w psOpj^X J 


41 

^ Jk 






8— 5CH3 


42 


CK2O* (4-picoline) 


Ph- 


8-SOCH3 


43 


CK9O- (4-oicoline) 


Ph- 




44 


CH9O- (4-pieoline) 


Ph- 




45 


CH2O- (4-picoline) 


Ph- 




46 


CH2O- (4-picoliae) 


Ph- 


a-KKOH 


47 


CH2O*- (4-picQline) 


Ph- 


8-KKCH3 


~4a 


CH2O- (4-picoline) 


Ph- 




49 


CH2O- (4-picoline) 


Ph- 




50 


CHfO- f 4-oieolinft^ 


Ph* 


0 — wxiv,# \*0/ Cn3 


51 


CH2O- {4-picoline) 


Ph- 


8-N(CK9CP'a) 9 


52 . 


CH2O- (4-picoline) 


Ph- 


S-lWeCH^CO-jH 


53 


CH2O- (4-picoline) 


Ph- 


A^M^ /Mtt t *PUif^r^««u T— 

0 Ci (fiei 2v.n2C02nf X 


54 


CH90-(4-oicoline) 


P ti- 


0 in; — laorpnoiine 


55 




ps, 
rn— 


B- (N) -azetiune 


Sfi 

w o 




PK. 

rn— 


8- (K) -N-siethylazetidiaiumr I" 


57 




Ph* 


8- (w) -pyrrolidine 






PK_ 

rn— 


S-l^'-N-cBthyl-pyrrolidiniuar 1' 


59 


CH20-(4-picoUne) 


?h- 


8 - (M) -N-cethyl-iBG rpholiniuai, 1" 


SO 


CH2O- (4-picoline) 


Ph- 


8- (N) -N' -s^thylpiperazine 




v»rt2w— iH— picoiine; 


pn— 


8-(N)-N'-disethylpiperariniua, I" 




v»it2*J \H— picojLine) 


aha 

rn- 


8-Na-C32 


63 


wn2^ \n ^J»wwx^n6/ 


PK. 
rn— 


o-NnC (0) C3H1X 




^tt^Av f 4 «a 4 r*n 1 1 f%A t 
w«i2W 1*1 pxww^^ncj 


rn— 


B-NhC(0)CK2Br 


£5 




rn— 


8-Nn-C(Kft)NH2 


w S 


wisjw— VH— pica^«ne) 


rn- 


8-(2)-thiophene 


67 


CH-sO— (4— oicolina) 


Ph* 

rti 


9— icechyl 


68 


CH2O- (4-picoline) 


• ** 




69 


CH2O- (4-picoline) 


Ph- 


J— iao— propyl 


70 


CH9O- (4-oicoline) 


Ph- 

m 




71 


CH9O- ( 4-picolinel 


Ph- 


5— un 


72 


CH5O- (4-Dicolinel 


Ph- 
r 44— 


9— wv;ri3 


73 


CH2O- (4-picoline) 


Ph- 


7 w liaO— pz opyXj 


74 


CH2O- (4-picoline) 


Ph- 


9-SCH3 


75 


CK20-( 4-picoline) 


Ph- 


9-SOCK3 


76 


CH2O- (4-picoline) 


Ph- 


9-SO2CH3 


77 


C:H20- (4-picoline) 


Ph- 


9-SCH2CH3 


78 


CH20-(4-pieoline) 


Ph- . 


9-NK2 


79 


CH2O- (4-picoline) 


Ph- 


9-MHOH 


80 


CH20-( 4-picoline) 


Ph- 


9-NHCH3 


81 


CH20-( 4-picoline) 


Ph- 


9-N(CH3)2 



G4- 
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82 


CH20-( 


4-picolihe) 


Ph- 


9-K+<CH3)3, I- 


83 


CH20-< 


4-picoline) 


Ph- 


9-NHC(-0)CH3 


84 


CKaO-( 


4-picoline) 


Ph- 


9-N<CH2CH3)2 


85 


CHjO- C 


4*picoline) 


Ph- 


9-NMeCH2C02H 


88 


CK2O- ( 


4*picoline) 


Ph- 


9-N* (Me) 2CH2CO2H, I" 


87 


CH2O- ( 


4-picoline) 


Ph- 


9- (N) -ciorpholine 


88 


CH2O- ( 


4-picoline) 


Ph- 


9-(N}-azetidine 


89 


CH2O- ( 


4*picoline) 


Ph- 


9-(N)-N-methylaretidiniuni, I' 


->S0 — 


CH20-( 


4-picO'li;ne}-- 


— Ph— 


9- (N)— pyrrolidine 


91 


CH20- ( 


4-pieollne) 


Ph- 


9- (N) -N-methyl-pyrrolidiniua, I" 


92 


CH20-( 


4'-picoline) 


Ph- 


9- (N) -N-methyl-mor?holini\isi, 1" 


. 93 


CH2O- ( 


4 '-pic 0 line) 


Ph- 


9- (N) -N' -methylpiperazine 


93 


CH20-( 


4~picoline} 


Ph- 


9-{N)-Jl'-dijaethylpiperaziniiin, I" 


95 * 


CH20-{ 


4-picoliAe) 


Ph- 


9-NK-C32 


96 


CH2O- ( 


4-picoline) 


Ph- 


9-NKC<0)CsHii 


97 


CH2O- ( 


4*picoline) 


Ph- 


9-NKC(0)CH2Br 


98 


CK2O- ( 


4-picoliiie} 


Ph- 


9-NH-C|NH)NH2 


99 


CK2O- ( 


4-picoline) 


Ph- 


9-(2)-thiophene 


100 


CH2O- ( 


4'-pieoline) 


Ph- 


7-OCH3, 8-OCK3 " 


101 


CH2O- ( 


4-picoliAe) 


Ph- 


7-SCH3, 8-OCK3 


102 


CH2O- ( 


4-picoline) 


Ph- 


7-SCK3, 8-Sai3 


103 


CH2O- ( 


4-picoline) 


Ph- 


8-OCK3, 7-OCH3, 8-OCH3 
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In further compounds of the present invention, R* 
and R* are independently selected from among hydrogen 
and ring-carbon substituted or unsubstituted aryl, 
thiophene, pyridine, pyrrole, thiazole, imidazole, 
5 pyrazole, pyrimidine, morpholine, N-alkylpyridinixm, N- 

alkyl-piperazinixim, N-al3cylmorpholinium, or fureui in 
which the substituent (s) are selected from among halo, 
hydroxyl, trihaloaikyl, alkoxy, amino, N-alkylamino, 
N,N-dialkylcLmino, quaternary ammonium salts, a to 

10 alkylene bridge having a quaternary ammonium salt 

substituted thereon, alkoxycarbonyl, aryloxycarbonyl , • 
alkylcarbonyloxy and arylcarbonyloxy, (0,0)- 
dioxyalkylene, -[0(CHj)^],X where x is 2 to 12, w is 2 
or 3 and X comprises halo or a quaternary ammonium 

15 salt, thiophene, pyridine, pyrrole, thiazole, 

imidazole^ pyrazole, or furan. The aryl group of r' or 
R* is preferably phenyl, phenylene, or benzene triyl, 
i.e., may be unsubstituted, mono -substituted, or di- 
substituted. Among the species which may constitute 

20 the substituents on the aryl ring of R* or R* are 

fluoro, chloro, bromo, methoxy, ethoxy, isopropoxy, 
trimethylammonium (prefercibly with an iodide or 
chloride counterion) , methoxycarbonyl, ethoxycarbonyl, 
formyl, acetyl, propanoyl, (N) -hexyldimethylammonium, 

25 hexylenetrimethylammonium, tri (oxyethylene) iodide, and 

tetra{oxyethylene) trimethylammonium iodide, each 
substituted at the p-position, the m-position, or both 
of the aryl ring. Other substituents that can be 
present on a phenylene, benzene triyl or other aromatic 

30 ring include 3 , 4-dioxymethylene {5-membered ring) and 

3,4-dioxyethylene (6- membered ring). Among compounds 
which have been or can be demonstrated to have 
desirable ileal bile acid transport inhibiting 
properties are those in which R* or R* is selected from 

35 phenyl, p-f luorophenyl, m-f luorophenyl, p- 

hydroxyphenyl , m-hydroxyphenyl , p-methoxyphenyl, m- 
methoxyphenyl. p-N,N-dimethylaminophenyl, m-N,N- 



wo 98/40375 



PCTAJS98/a3792 



dimethylaminophettyl, I' p- (CH,),-N* -phenyl, I" m- (CH,)j-ir- 
pb«nyl. 1" m-(CH,),-jr.CH,CH,-(OCH^),-0-phmyl, 2* p- 
(CH,),-N"-CK,ai,-(0CB,CH,),-O-ph«ayl, I" »- W,N-dimethyI- 
piperazinium) • (K* ) -CH,- (OCH,CH,) j-O-phenyl, 3-inethoxy-4. 
5 fluorophenyl, thicayl-2-yl. 5-cholorothienyl-2-yl, 

3,4-difluorophenyl. r p-(N,N-dimethylpipera2iniiia)- 
(W)-CH,-(0CH,CH,),-O-iih«iyl, 3-£luoro-4-methoxyphenyl, - 
4-pyridinyl. 2-pyridinyl,- 3-pyridinyl, N-jiiethyl-4- 
I>yridini\2jn. I* N-methyl-3-pyridiniUBi, 3,4- 

10 dioxymethylenephenyl, 3,4-dioxyethylcnephenyli and p- 

xnethoxycarbonylphany 1 . Praferrad coapounds include 3- 
cchyl-3 -butyl and 3 -butyl -3 -butyl compounds having each 
of the above preferred R* substituents in combinaiion 
with the R' substituents shorn in Table 1. It is 

IS particularly preferred that one but not both of and 

R* is hydrogen. 

It is especially preferred that R* and R* be 
hydrogen, that R' and r' not be hydrogen « and that 
and R* be oriented in the same direction relative to 

20 the plane of the molecule, i.e., both in or both in 

^-configuration. It is further preferred that, where 
R* is butyl and R* is ethyl, then has the same 
orientation relative to the plane of the molecule as r' 
and R\ 

25 Set forth in Table lA are lists of species of 

JlVi', and R\ 
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Table lA : Alternative R groups 



(R*)q- 




^5- 



n-propyl - 

ii-p«neyl 
a-li«xyX 
' Iso-pcopyl , 
ise<*bucyl 
l<o-p«aeyl 

ca2C(-o)C2as 

CSjCCjHs 

ca2ca(OB)C2a) 



10- Jh- 

-I- p-r-?h— 
B-r-Ph- 

p-CSjO-PX- 



p-(CHj)2N-?n- 
«-(CH3)2H-?Jl- 

p-(CKi)j-H*«?h- 

B-(ca3)3-»*-?h- 

r, p-{C3j)j-H*-Ca2CH2- 

(CCS2CH2) 2-0-?h- 
r, a-(CK3Jj-S*-C32C22- ^'^ 

(CeH2Ca2l 2-0-?h- 

r, p-<N,8i- 

lN')-CH2-(CC22Ca2)2-0- 

(S' ) -CH2- (CCH2CS2) 2-0- 
Pft- 

«-r, p-CHjC-?h- 

3, < , diaxystsXyiefte-Ph 

4- pyrldlr.t 

N-aeshyl*4-py;i«iAlua, I' 

3-?yrldlM 

K-a«thyl.3-?yriii.-.ittS. f 

2-?yriiia« 

p-cajOjC-pfe* 

thitftyl«2-yl 

5- Cl-clli««yL-2-yl 
3«4-di21uora . • 
m-r. P-CHjO-Ph 



l-a«cttyl 

-7-«thyl . — 

7-ljo-?co?yl 
?-t«rr-butyl 
7-OS 
7-OC32 

7-0(ija-?ro?yl> 

7-SC23 

7-soai2 

7-S02CS2 

7-sc?.2ca3 

7-ME2 

7-HHOR 
7-HHCaj 

7-S(caj)a 
7-M*icaj»j, f 

7-!IEC(-0lC2i 

7-H(CS2*S3)2 

7«HM«C22C02a 

7-5rttt«)2CS2C02S. I* 

7-CH)--sr?holi.-.c 

7-(H)-«ztcitfin« 

7-(N)-H-secnylAZscidiAiua, X* 

7-(K) -pyrrolidiflt 

7-(5i)-N-s«tnyl-?yrTolieiniua. I 

7- iH\ -H-a«chyl-aorpholinium, I" 

7-(») -S' -aeehylpiparaiin* 

7- (Ml -S' -dlr.et.*iyl?i?erariAlua, 

7-Ha-C2I 
7.MKCC-0)C3K^^ 

7*NHC(-0)CK2Br 

7-SIR-C(Na)Na2 

7-(2)-^!iioph«A« 

eoatlantd a«x£ P*9a . . • 
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l-iio-?ra?yi 
l-e«rt*bttcyl 
l-OB 
l-CCS) 

l-OCUo-?ropyl) 
l-SCS] 

l-USCS] 

.•-8(CHi)j 

l*!IM«CS2C02B 

8-(y).H*s«s.*iylAzacidiAiua» I* 

8-(N) -pyrralidin* 

8-(H)-M-2tt.*iyl-?yrroiidiAiu3, I 

8-(5l)-SI-stiliyi-=07pholi.niua, I" 

!• CH) -H' -aBehylplp«r&2i.n« 

e- (H) *H' •disachy LpipcrAZiaiua, 

S-HS-CSZ 

8-N5CtO)CHj3r 

8-Ha<(Na)srR2 

8-(2l-chieph«r.a 
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9-etthyl 

9-ito-propyl 

9-OH 
9-CCB} 

9-a(is'o-pro9yL) 

S-NBOB 

9-NEC(-0)CH3 
9-3l(C32CHa)2 

icajCOjB, I" 

9-(N)-M-2Hthyi«zecidiniu3, I' 

9- (N) -pyrroUdint 

9-(N)-H-3eciiyl-pyrroIidiniu.-3, I 

9-(S) -S-a«thyl-scr?hollniua, I" 

9- {M> -M' -stihy Ipipcrixin* 

9- (») -dis«c:tylpip«razl.niua, 

9-ME-CSZ 

9-NECCQlCsHu 

9-HEC{0)C323; 

9-SH-C{HB)irR2 

9-t2)-C!iio?h«ft« 

7-CCE,, 8-CCHj 

7-SCHj, 8-CCH3 

7-5Caj, e-SCBj 
«-CC3j, 8-<5CH3 
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Further preferred compounds of the present invention 
comprise a core structure having two or more 
pharmaceutically active benzothiepine structures as 
described above, covalently bonded to the core moiety via 
5 functional linkages. Such active benzothiepine structures 
preferably comprise: 




(Formula DIV) 




(Formula DIVA) 



15 where r\ R\ r\ R\ k\ r\ r\ r\ r\ X, q and n are as 

defined above, and r" is either a covalent bond or . 
arylene . 
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The core moiety can comprise alkane diyl, alkene 
diyl, alkyne diyl, polyalkane diyl, alkoxy diyl, 
polyether diyl, polyalkoxy diyl, carbohydrate, amino 
acid, and peptide, polypeptide, wherein alkane diyl, 
5 alkene diyl, alkyne diyl, polyalkane diyl, alkoxy diyl, 

polyether diyl, polyalkoxy diyl, carbohydrate, amino 
acid, and peptide polypeptide, can optionally have one 

or more carbon replaced by_0, NR\_N*rV, S, SO, so 
7+78 

S*rV, PR , p r R , phenyl ene, heterocycle, guatarnary 
10 heterocycle, quaternary heteroaryl, or aryl, 

•wherein alkane diyl, alkene diyl, alkyne diyl, 
polyalkane diyl, alkoxy diyl, polyether diyl, 
polyalkoxy diyl, carbohydrate, amino acid, peptide, and 
polypeptide can be substituted with one or more 
15 substituent groups independently selected from the 

group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 

arylalkyl, halogen, oxo, OR^^, NR^^R-^^, SR^^, S(0)R^^, 

S02r", S03r", NR^W^, NR^^NR^^R^^, N02, C02R^"^ , CN, 

20 OM, S020M, S02NR^^R^^, C{0)NR^^R^^, C{0)OM, COR^^, 

P(0)R^^r", P*r"r^^:r15^.^ P(0R")0R", sWV, and 

nVr11r"a-; 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
25 can be further substituted with one or more substituent 

groups selected from the group consisting of OR*^, 

Nr'^R^, SR*^, S(0)r'^, S02r'^, SOsR*^, C02r'^, CN, oxo, 

CONr'^R^, nVrVa-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, arylalkyl, quaternary 
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7 8 + 7 8 - 

heterocycle, quaternary heteroaryl, P(0)R R , PR R A , 
and P(0) (OR') or', and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by 0, 

NR*^, n'^r'^R^A-, S, so, S02, S^r'^A-, PR*^, P(0)R\ 
+ 78 

p-R R A-, or phenyl ene. 

Exemplary core moieties include: 



10 



26 



IS 



20 
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10 



15 



,27 



wherein: 



r'* is selected from the group consisting of C and 
and 

and r'' are independently selected from the 
group consisting of: 



R 



:« , —0—' — S—, — t-' — ™2- 



0 s o s I?^ 

II n 11^ II _N* 



20 



25 



wherein R", R", R" and r" are independently 
selected from allcyl, alkenyl, alkylaryl, aryl, 
arylalkyl , » cycloalkyl^heterocycler-^nd 
-heterocycloalkyl , 

A' is a pharmaceutically acceptable anion, and Tc 

1 to 10. 
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In compounds of Formula DIV, r", r", R" in 
Formulae DII and Dili, and r" in Formula Dili can be 
bonded at any of their 6-, 7-, 8-, or 9- positions to 
r". In compounds of Formula DIVA, it is preferred that 
5 r" comprises a phenylene moiety bonded at a m- or p- 

position thereof to r". 

In another embodiment, a core moiety backbone, r", 
as discussed herein in Formulas DII and Dili can be 
multiply s\ibstituted with more than four pendant active 

10 benzothiepine units, i.e., r", r", and r" as 

discussed above, through multiple functional groups 
within the core moiety backbone. The core moiety 
backbone unit, r", can comprise a single core moiety 
unit, mul timers thereof, and multimeric mixtures of the 

15 different core moiety units discussed herein, i.e., 

alone or in combination. The number of individual core 
moiety backbone units can range from about one to about 
100, preferably about one to about 80, more preferably 
about one to about SO, and even more preferably about 

20 one to about 25. The number of points of attachment of 

similar or different pendant active benzothiepine units 
within a single core moiety backbone unit can be in the 
range from about one to about 100, preferably about one 
to about 80, more preferably about one to about 50, and 

25 even more preferably about one to about 25. Such 

points of attachment can include bonds to C, S, 0, N, 
or P within any of the groups encompassed by the 
definition: of R". 

The more preferred benzothiepine moieties 

30 comprising r", R", r" and/or r" conform to the 

preferred structures as outlined above for Formula I. 
The 3-ceu:bon on each benzothiepine moiety can be 
achiral, and the substituents R*, r', r\ r\ r* and R" 
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can be selected from the preferred groups and 
combinations of stabs tituents as discussed above. The 
core structures can comprise, for example, 
poly(oxyalkylene) or oligo (oxyalkylene) , especially 
S poly- or oligo (oxyethylene) or poly- or 

oligo (oxypropylene) . 

Dosages^ Fommlations* and Routes of Administration . 
The ileal bile acid transport inhibitor compounds 

10 of the present invention can be administered for the 

prophylaxis and treatment of hyperlipidemic diseases or 
conditions by any means, preferably oral, that produce 
contact of these compounds with their site of action in 
^ the body, for example in the ileum of a mammal, e.g., a 

15 human. 

For the prophylaxis or treatment of the conditions 
referred to above, the compounds of the present 
invention can be used as the compound per se. 

Pharmaceutically acceptable salts are particularly 

20 suitable for medical applications because of their 

greater aqueous solubility relative to the parent 
compound. Such salts must clearly have a 
pharmaceutically acceptable anion or cation. Suitable 
pharmaceutically acceptable acid addition salts of the 

25 compounds of the present invention when possible 

include those derived from inorganic acids, such as 
hydrochloric, hydrobromic, phosphoric, metaphosphoric, 
nitric, sulfonic, and sulfuric acids, and organic acids 
such as acetic, benzenesulf onic, benzoic, citric. 

30 ethanesulfonic, fximaric, gluconic, glycolic, 

isothionic, lactic, lactobionic, maleic, malic, 
methanesulf onic , succinic , toluenesulf 6nic , tartaric , 
and trif luoroacetic acids. The chloride salt is 
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particularly preferred for medical purposes. Suitable 
pharmaceutically acceptable base salts include ammonium 
salts, alkali metal salts such as sodium and potassium 
salts, and alkaline earth salts such as magnesium and 
calcium salts. 

The anions of the definition of A* in the present 
invention are, of course, also required to be 
pharmaceutically acceptable and are also selected from 
the above list. 

The compounds of the present invention can be 
presented with an acceptable carrier in the form of a 
pharmaceutical composition. The carrier must, of 
course, be acceptable in the sense of being compatible 
with the other ingredients of the composition and must 
not be deleterious to the recipient. The carrier can 
be a solid or a liquid, or both, and is preferably 
formulated with the compound as a unit-dose 
composition, for example, a tablet, which can contain 
from 0.05% to 95% by weight of the active compound. 
Other pharmacologically active substances can also be 
present, including other compounds of the present 
invention. The pharmaceutical compositions of the 
invention can be prepared by any of the well known 
techniques of pharmacy, consisting essentially of 
admixing the components. 

These compounds can be administered by any 
conventional means available for use in conjunction 
with pharmaceuticals, either as individual therapeutic 
compounds or as a combination of therapeutic compounds. 

The amount of compound which is required to 
achieve the desired biological effect will, of course, 
depend on a number of factors such as the specific 
compound chosen, the use for which it is intended, the 

15^ 
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mode of administration, and the clinical condition of 
the recipient. 

In general, a daily dose can be in the range of 
from about 0.3 to about 100 mg/kg bodyweight/day, 
preferably from about 1 mg to about 50 mg/kg 
bodyweight/day, more preferably from about 3 to about 
10 mg/kg bodyweight/day. This total daily dose can be 
administered to the patient in a single dose, or in 
proportionate multiple subdoses. Subdoses can be 
administered 2 to 6 times per day. Doses can be in 
sustained release form effective to obtain desired 
results . 

Orally administrable unit dose formulations, such 
as tablets or capsules, can contain, for example, from 
about 0.1 to about 100 mg of benzothiepine compound, 
preferably about 1 to about 75 mg of compound, more 
preferably from about 10 to about 50 mg of compound. 
In the case of pharmaceutically acceptable salts, the 
weights indicated above refer to the weight of the 
benzothiepine ion derived from the salt. 

Oral delivery of an ileal bile acid transport 
inhibitor of the present invention can include 
formulations, as are well known in the art, to provide 
prolonged or sustained delivery of the drug to the 
5 gastrointestinal tract by any number of mechanisms. 

These include, but are not limited to. pH sensitive 
release from the dosage form based on the changing pH 
of the small intestine, slow erosion of a tablet or 
capsule, retention in the stomach based on the physical 
0 properties of the formulation, bioadhesion of the 

dosage form to the mucosal lining of the intestinal 
tract, or enzymatic release of the active drug from the 
dosage form. The intended effect is to extend the time 
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period over which the active drug molecule is delivered 
to the site of action (the ileuro) by manipulation of 
the dosage form. Thus, enteric-coated and enteric- 
coated controlled release formulations are within the 
scope of the present invention. Suitable enteric 
coatings include cellulose acetate phthalate, 
polyvinylacetate phthalate, 

hydroxypropylmethylcellulose phthalate and anionic 
polymers of methacrylic acid and methacrylic acid 
methyl* ester. 

When administered intravenously, the dose can, for 
example, be in the range of from about 0.1 mg/kg body 
weight to about 1.0 mg/kg body weight, preferably from 
about 0.25 mg/kg body weight to about 0.75 mg/kg body 
weight, more preferably from about 0.4 mg/kg body 
weight to about 0.6 mg/kg body weight. This dose can 
be conveniently administered as an infusion of from 
about 10 ng/kg body weight to about 100 ng/kg body 
weight per minute. Infusion fluids suitable for this 
purpose can contain, for example, from about 0.1 ng to 
about 10 mg, preferably from about 1 ng to about 10 mg 
per milliliter. Unit doses can contain, for example, 
from about 1 mg to about 10 g of the compound of the 
present invention. Thus, ampoules for injection can 
contain, for example, from about 1 mg to about 100 mg. 

Pharmaceutical compositions according to the 
present invention include those suitable for oral, 
rectal, topical, buccal (e.g., sublingual), and 
parenteral (e.g., subcutaneous, intramuscular,, 
intradermal, or intravenous) administration, although 
the most suitable route in any given case will depend 
on the nature and severity of the condition being 
treated and on the nature of the particular compoxmd 

l5b 
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which is being used. In most cases, the preferred 
route of administration is oral. 

Pharmaceutical compositions suitable for oral 
administration can be presented in discrete units, such 
as capsules, cachets, lozenges, or tablets, each 
containing a predetermined amount of at least one 
compound of the present invention; as a powder or 
granules; as a solution or a suspension in an aqueous 
or non-aqueous liquid; or as an oil-in-water or water- 
in-oil emulsion. As indicated, such compositions can 
be prepared by any suitable method of pharmacy which 
includes the step of bringing into association the 
active compound{s) and the carrier (which can 
constitute one or more accessory ingredients) . In 
general, the compositions are prepared by uniformly and 
intimately admixing the active compound with a liquid 
or finely divided solid carrier, or both, and then, if 
necessary, shaping the product. For example, a tablet 
can be prepared by compressing or molding a powder or 
granules of the compound, optionally with one or more 
assessory ingredients. Compressed tablets can be 
prepared by compressing, in a suitsible machine, the 
compound in a free- flowing form, such as a powder or 
granules optionally mixed with a binder, lubricant, 
inert diluent and/or surface active /dispersing 
agent (s) . Molded tablets can be made by molding, in a 
suitable machine, the powdered compound moistened with 
an inert liquid diluent. 

Pharmaceutical compositions suitable for buccal 
(sub-lingual) administration include lozenges 
comprising a compound of the present invention in a 
flavored base, usually sucrose, and acacia or 
tragacanth, and pastilles comprising the compound in an 

I5> 



wo 98/40375 



PCT/US98/03792 



inert base such as gelatin and glycerin or sucrose and 
acacia. 

Pharmaceutical compositions suitable for 
parenteral administration conveniently comprise sterile 
aqueous preparations of a compound of the present 
invention. These preparations are preferably 
administered intravenously, although administration can 
also be effected by means of subcutaneous, 
•intramuscular, or intradermal injection. Such 
preparations can conveniently be prepared by admixing 
the compound with water and rendering the resulting 
solution sterile and isotonic with the blood. 
Injectable compositions according to the invention will 
generally contain from 0.1 to 5% w/w of a compound 
disclosed herein. 

Pharmaceutical compositions suitable for rectal 
administration are preferably presented as unit-dose 
suppositories. These can be prepared by admixing a 
compound of the present invention with one or more 
conventional solid carriers, for example, cocoa butter, 
and then shaping the resulting mixture. 

Pharmaceutical compositions suitable for topical 
application to the skin preferably take the form of an 
ointment, cream, lotion, paste, gel, spray, aerosol, or 
oil. Carriers which can be used include vaseline, 
lanoline, polyethylene glycols, alcohols, and 
combinations of two or more thereof. The active 
compound is generally present at a concentration of 
from 0.1 to 15% w/w of the composition, for example, 
from 0.5 to 2%. 

Transdermal administration is also possible. 
Pharmaceutical compositions suitable for transdermal 
administration can be presented as discrete patches 
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adapted to remain in intimate contact with the 
epidermis of the recipient for a prolonged period of 
time. Such patches suitably contain a compound of the 
present invention in an optionally buffered, aqueous 
solution, dissolved and/or dispersed in an adhesive, or 
dispersed in a polymer. A suitable concentration of 
the active compound is about 1% to 35%, preferably 
about 3% to 15%. As one particular possibility, the 
compound can be delivered from the patch by 
electrotransport or iontophoresis, for example, as 
described ^r> Pharmarputical Research. 3 (6), 318 (1986). 

In any case, the amount of active ingredient that 
can be combined with carrier materials to produce a 
single dosage form to be administered will vary 
depending upon the host treated and the particular mode 
of administration. 

The solid dosage forms for oral administration 
including capsules, tablets, pills, powders, and 
granules noted above comprise one or more compounds of 
the present invention admixed with at least one inert 
diluent such as sucrose, lactose, or starch. Such 
dosage forms may also comprise, as in normal practice, 
additional substances other than inert diluents, e.g., 
lubricating agents such as magnesium stearate. In the 
case of capsules, tablets, and pills, the dosage forms 
may also comprise buffering agents. Tablets and pills 
can additionally be prepared with enteric coatings. 

Liquid dosage forms' for oral administration can 
include pharmaceutical ly acceptable emulsions, 
solutions, suspensions, syrups, and elixirs containing 
inert diluents commonly used in the art, such as water. 
Such compositions may also comprise adjuvants, such as 
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wetting' agents, emulsifying and suspending agents, and 
sweetening, flavoring, and perfuming agents. 

Injectable preparations, for example, sterile 
injectable aqueous or oleaginous suspensions may be 
formulated according to the known art using suitable 
dispersing or setting agents and suspending agents. 
The sterile injectable preparation may also be a 
sterile injectable solution or suspension in a nontoxic 
parenterally acceptable diluent or solvent, for 
example, as a solution in 1, 3-butanediol . Among the 
acceptable vehicles and solvents that may be employed 
are water, Ringer's solution, and isotonic sodium 
chloride solution. In addition, sterile, fixed oils 
are conventionally employed as a solvent or suspending 
mediiam. For this purpose any bland fixed oil may be 
employed including synthetic mono- or diglycerides . In 
addition, fatty acids such as oleic acid find use in 
the preparation of injectables. 

Pharmaceutical ly acceptable carriers encompass all 
the foregoing and the like. 

In combination therapy, administration of the 
ileal bile acid transport inhibitor and KMG Co-A 
reductase inhibitor may take place sequentially in 
separate formulations, or may be accomplished by 
simultaneous administration in a single formulation or 
separate formulations. Administration may be 
accomplished by oral route, or by intravenous, 
intramuscular, or subcutaneous injections. The 
formulation may be in the form of a bolus, or in the 
form of aaqueous or non-aqueous isotonic sterile 
injection solutions or suspensions. These solutions 
and suspensions may be prepared from sterile powders or 
granules having one or more pharmaceutically-acceptable 
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carriers or diluents, or a binder such as gelatin or 
hydroxypropylmethyl cellulose, together with one or 
more of a lubricant, preservative, surface active or 
dispersing agent, 
5 For oral administration, the pharmaceutical 

composition may be in the- form of, for example, a 
tablet, capsule, suspension, or liquid. Capsules, 
tablets, etc., can be prepared by conventional methods 
well known in the art. The pharmaceutical composition 

10 is preferably made in the form of a dosage unit 

containing a particular amount of the active ingredient 
or ingredients. Examples of dosage units are tablets 
or capsules. These may with advantage contain one or 
more ileal bile acid transport inhibitors in an amount 

15 described above. In the case of HMG Co-A reductase 

inhibitors, the dose range may be from about 0.01 mg to 
about 500 mg or any other dose, dependent upon the 
specific inhibitor, as is known in the art. 

The active ingredients may also be administered by 

20 injection as a composition wherein, for example, 

saline, dextrose, or water may be used as a suitable 
carrier. A suitable daily dose of each active 
inhibitor is one that achieves the same blood ser\im 
level as produced by oral administration as described 

25 above. 

The active inhibitors may further be administered 
by any dual combination of oral /oral, oral/parenteral, 
or parenteral /parenteral route. 

Pharmaceutical compositions for use in the 

30 treatment methods of the present invention may be 

administered in oral form or by intravenous 
administration. Oral administration of the combination 
therapy is preferred. Dosing for oral administration 



\\o\ 
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may be with a regimen calling for single daily dose, or 
for a single dose every other day. or for multiple, 
spaced doses throughout the day. The inhibitors which 
make up the combination therapy may be administered 
simultaneously, either in a combined dosage form or in 
separate dosage forms intended for substantially 
simultaneous oral administration. The inhibitors which 
make up the combination therapy may also be 
administered sequentially, with either inhibitor being 
administered by a regimen calling for two-step 
ingestion. Thus, a regimen may call for sequential 
administration of the inhibitors with spaced-apart 
ingestion of the separate, active agents. The time 
period between the multiple ingestion steps may range 
from a few minutes to several hours, depending upon the 
properties of each inhibitor such as potency, 
solubility, bioavailability, plasma half-life and 
kinetic profile of the inhibitor, as well as depending 
upon the age and condition of the patient. The 
inhibitors of the combined therapy whether administered 
simultaneously, substantially simultaneously, or 
sequentially, may involve a regimen calling for 
administration of one inhibitor by oral route and the 
other inhibitor by intravenous route. Whether the 
inhibitors of the combined therapy are administered by 
oral or intravenous route, separately or together, each 
such inhibitor will be contained in a suitable 
pharmaceutical formulation of pharmaceutically- 
acceptable excipients, diluents or other formulations 
coit?)onents . Examples of suitable pharmaceutically- 
acceptable formulations containing the inhibitors for 
oral administration are given above. 
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Tr atment Recrimen 

The dosage regimen to prevent, give relief from, 
5 or ameliorate a disease condition having hyperlipemia 

as an element of the disease, e.g., atherosclerosis, or 
to protect against or treat further high cholesterol 
plasma or blood levels with the compounds and/or 
compositions of the present invention is selected in 

10 accordance with a variety of factors. These include 

the type, age, weight, sex, diet, and medical condition 
of the patient, the severity of the disease, the route 
of administration, pharmacological considerations such 
as the activity, efficacy, pharmacokinetics and 

15 toxicology profiles of the particular compound 

employed, whether a drug delivery system is utilized, 
and whether the compound is administered as part of a 
drug combination. Thus, the dosage regimen actually 
employed may vary widely and therefore deviate from the 

20 preferred dosage regimen set forth above. 

Initial treatment of a patient suffering from a 
hyperlipidemic condition can begin with the dosages 
indicated above. Treatment should generally be 
continued as necessary over a period of several weeks 

25 to several months or years until the hyperlipidemic 

disease condition has been controlled or eliminated. 
Patients undergoing treatment with the compounds or 
compositions disclosed herein can be routinely 
monitored by, for example, measuring serum LDL and 

30 total cholesterol levels by any of the methods well 

known in the art, to determine the effectiveness of the 
combination therapy. Continuous analysis of such data 
permits modification of the treatment regimen during 
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therapy so that optimal effective amounts of each type 
of inhibitor are administered at any point in time, and 
so that the duration of treatment can be determined as 
well- In this way, the treatment regimen/dosing 
schedule can be rationally modified over the course of 
therapy so that the lowest amount of ileal bile acid 
transport inhibitor and HMG Co-A reductase inhibitor 
which together exhibit satisfactory effectiveness is 
administered, and so that administration is continued 
only so long as is necessary to successfully treat the 
hyperlipidemic condition. 

A potential advantage of the combination therapy 
disclosed herein may be reduction of the. amount of 
ileal bile acid transport inhibitor, HMG Co-A reductase 
inhibitor, or both, effective in treating 
hyperlipidemic conditions such as atherosclerosis and 
hypercholesterolemia . 

The following non-limiting examples serve to 
illustrate various aspects of the present invention. 
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EXAMPLES OF SYNTHETIC PROCEDURES 



2-Ethyl-2- (mesyloxyinethyl)hexanal (1) ^ 
To a cold (10 ®C) solution of 12.6 g (0.11 mole) of 
methanesulfonyl chloride and 10,3 g (0.13 mole) of 
triethylamine was added dropwise 15.8 g of 2-ethyl-2- 
(hydroxymethyl)hexanal, prepared according to the 
procedure described in Chem. Ber. 98, 728-734 (1965), 
while maintaining the reaction temperature below 3 0 ®C. 
The reaction mixture was stirred at room temperature 
for 18 h, quenched with dilute HCl and extracted with 
methlyene chloride. The methylene chloride extract was 
dried over MgSO^ and concentrated in vacuo to give 24.4 
g of brown oil. 




prpparation 2 

2- ( (2-Benzoylphenylthio)methyl) - 2-ethylhexanal (2)^ 
A mixture of 31 g (0.144. mol) of 2- 

mercaptobenzophenone, prepared according to the ^ 
procedure described in WO 93/16055, 24.4 g (0^1 mole) 
of 2-ethyl-2-(mesyloxymethyl)-hexanal (1), 14.8 g 
(0.146 mole) of triethylamine, and 80 mL of 2- 
methoxyethyl ether was held at reflux for 24 h. The 
reaction mixture was poured into 3N HCl and extracted 



-4 
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with 300 nli of methylene chloride. The methylene 
chloride layer was washed with 300 mL of 10% NaOH, 
dried over MgSO. and concentrated in vacuo to remove 2- 
methoxyethyl ether. The residue was purified by HPLC 
5 (10% EtOAc-hexane) to give 20.5 g (58%) of 2 as an oil. 

3-Butyl-3-ethyl-5-phenyl-2,3-dihydrobenzothiepixxe (3) , 
cls-3 -Butyl-3 -ethyl-5 -phenyl-2 , 3 -dihydrobenzothiepin- 
10 • (5H)4-one {4a) and traas-3-Butyl-3-ethyl-5-pbenyl-2,3- 

dihydro-benzothiepin-{5H)4-one {4b) ^S^^^^^ 

A mixture of 2.6 g (0.04 mole) of zinc dust, 7.2 g"^ 
(0.047 mole) of TiCl, and 80 mL of anhydrous ethylene 

15 glycol dimethyl ether (DME) was held at reflux for 2 h. 

The reaction mixture was cooled to 5 **C. To the 
reaction mixture was added dropwise a solution of 3.54 
g (0.01 mole) of 2 in 30 mL of DME in 40 min. The 
reaction mixture was stirred at room temperature for 16 

20 h and then was held at reflux for 2 h and cooled before 

being poured into brine. The organic was extract into 
methylene chloride. The methylene chloride extract was 
dried over MgSO^ and concentrated in vacuo. The residue 
was purified by HPLC (hexane) to give 1.7 g (43%) of 3 

25 as an oil in the first fraction. The second fraction 

was discarded and the third fraction was further 
purified by HPLC (hexane) to give 0.07 g (2%) of 4a in 
the earlier fraction and 0.1 g (3%) of 4b in the later 
fraction. 

30 

gyamole 2 

cis-3-Butyl-3-ethyl-5-phenyl-2,3-dihydroben2othiepin- 
{5H)4-one-l,l-dioxide (5a) and traas-3-Butyl-3-ethyl-5- 
phenyl-2r 3-dibydro-ben20thiepin- {5H)4-one-l, 1-dioxide 
35 (Sb) ^^-^S*?!^^^^^ 

TO a solution of 1.2 g (3.5 mmole) of 50-60% MCPBA in 
20 mL of methylene chloride was added 0.59 g (1.75 
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romole) of a mixture of 4a and 4b in 10 mL of methylene 
chloride. The reaction mixture was stirred for 20 h. An 
additional 1-2 g {1.75 romole) of 50-60% MAPBA was added 
and the reaction mixture was stirred for an additional 
3 h then was triturated with 50 mL of 10% NaOH. The 
insoluble solid was filtered. The methylene chloride 
layer of the filtrate was washed with brine, dried over 
MgSO^, and concentrated in vacuo. The residual syrup 
was purified by HPLC (5% EtOAc-hexane) to give 0.2 g 

(30%) of 5a as an oil in the first fraction and 0.17 g 

(26%) of 5b as an oil in the second fraction. 

rvamnl^ 3 "^^^^^^^^^ ^^^^^^^ ^^^^^ ^^'^ 

{ 3 a , 4 a , 5b ) 3 -ButyT- 3 -ethyl - 4 -hydroxy- 5 -phenyl -2,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (6a) , (3a, 4b, 5a) 3- 
Butyl-3-ethyl-4-hydroxy-5-phenyl-2, 3, 4, 5-tetrahydro- (or^'''"V 
ben20thiepine-l,l-dio3cide (6b), (3a, 4a, 5a) 3-Butyl-3- / 
ethyl - 4 -hydroxy- 5 -phenyl -2,3,4,5- US' 
tetrahydrobenzothiepiae-l, 1-dioxide ( 6c) , and (^(^^^ 
(3a, 4b, 5b) 3-Butyl-3-ethyl-4-hydroxy-5-phenyl-2, 3, 4, 5- 
tetrahydrobenzothiepine-l, 1-dioxide ( 6d) 
A. Reduction of 5a and 5b with Sodium Borohydride 

To a solution of 0.22 g (0.59 mmole) of 5b in 10 mL of 
ethanol was added 0.24 g (6.4 mmole) of sodium 
borohydride. The reaction mixture was stirred at room 
temperature for 18 h and concentrated in vacuo to 
remove ethanol. The residue was triturated with water 
and extracted with methylene chloride. The methylene 
chloride extract was dried over MgSO^ and concentrated 
in vacuo to give 0.2 g of syrup. In a separate 
experiment, 0.45 g of 5a was treated with 0.44 g of 
sodium borohydride in 10 mL of ethanol sind was worked 
up as described above to give 0.5 g of syrup which was 
identical to the 0.2 g of syrup obtained above. These 
two materials were combined and purified by HPLC using 
10% EtOAc-hexane as eluant. The first fraction was 0.18 
g (27%) of 6a as a syrup. The second fraction was 0.2 g 
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(30%) of 6b also as a syrup. The colxunn was then eluted 
with 20% EtOAc-hexane to give 0,077 g (11%) of 6c in 
the third fraction as a solid. Recrystallization from 
hexane gave a solid, mp 179-181 ®C. Finally, the column 
5 was eluted with 30% EtOAc-hexane to give 0.08 g (12%) 

of 6d in the fourth fraction as a solid. 
Recrystallization from hexane gave a solid, mp 160-161 

10 B. Conversion of 6a to 6c and 6d with NaOH and PTC 

To a solution of 0.29 g (0.78 mmole) of 6a in 10 mL 
CHjClj , was added 9 g of 40% NaOH. The reaction mixture 
was stirred for 0.5 h at room temperature and was added 

15 one drop of Aliquat-336 (methyltricaprylylammonium 

chloride) phase transfer catalyst (PTC) . The mixture 
was stirred for 0.5 h at room temperature before being 
treated with 25 mL of ice-crystals then was extracted 
with CHjClj (3x10 ml), dried over MgSO^ and concentrated 

20 in vacuo to recover 0.17 g of a colorless film. The 

components of this mixture were separated using an HPLC 
and eluted with EtOAc-hexane to give 12.8 mg (4%) of 2- 
(2-benzylphenylsulfonylmethyl) -2-ethylhexenal in the 
first fraction, 30.9 mg (11%) of 6c in the second 

25 fraction and 90.0 mg (31%) of 6d in the third fraction. 

Oxidation of 6a to 5b 

To a solution of 0.20 g (0.52 mmole) of 6a in 5 mL of 
CHjClj was added 0.23 g (1,0 mmole) of pyridinium 

30 chlorochromate . The reaction mixture was stirred for 2 

h then was treated with additional 0.23 g of pyridinitim 
chlorochromate and stirred overnight. The dark reaction 
mixture was poured into a ceramic filter frit containing 
silica gel and was eluted with CH,Clj. The filtrate was 

35 concentrated in vacuo to recover 167 mg (87%) of 5b as 

a colorless oil. 
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Example 4 

3 -Butyl -3 - thyl- 5 -phenyl -2,3 -dihydrobenzo thiepine- 1 , 1 - 
dioxide (7) fo^^*^ 




To a solution of 5.13 g (15.9 mmole) of 3 in 50 inL of 
CHjCl^was added 10 g (31.9 mmole) of 50-60% MCPBA (m- 
chloroperoxybenzoic acid) portionwise causing a mild 
reflux and formation of a white solid. The reaction 
mixture was allowed to stir overnight under N, and was 
10 triturated with 25 mL of water followed by 50 mL of 10% 

NaOH solution. The organic was extracted into CHjCl, 
(4x20 mL) . The CHjCl, extract was dried over MgSO. and 
evaporated to dryness to recover 4.9 g (87%) of an 
opaque viscous oil. 

15 

Example 5 

(laa,2b/8ba ) 2-Butyl-2-ethyl-8b-phenyl-la,2, 3, 8b- 
tetrahydro-benzothiepino 14, 5 -b] oxirene-4, 4-dioxide (8a) 
( laa ,2a, 8ba ) 2 -Butyl - 2 - ethyl - 8b-phenyl - la , 2 , 3 , 8b - 
20 tetrahydro-benzothiepino (4,5 -Jb] oxirene-4 , 4 -dioxide 

(8b) ^^r/^-^V ' 



j^4.03 mole) of 3 in 25 mL of 



To 1.3 gn4.03 mole) of^ in 25 mL of CHCl, was added 
portionwise 5 g (14.1 mmole) of 50-60 % MCPBA causing a 
25 mild exo therm. The reaction mixture was stirred under 

overnight and was then held at reflux for 3 h. The 
insoluble white slurry was filtered. The filtrate was 
extracted with 10% potassium carbonate (3x50 mL) , once 
with brine, dried over MgSO^, and concentrated in vacuo 
30 to give 1.37 g of a light yellow oil. Purification by 

HPLC gave 0.65 g of crystalline product. This product 
is a mixture of two isomers. Trituration of this 
crystalline product in hexane recovered 141.7 mg (10%) 
of a white crystalline product. This isomer was 
35 characterized by NHR and mass spectra to be the 

(laa,2b,8ba) isomer 8a. The hexane filtrate was 
concentrated in vacuo to give 206 mg of white film 
which is a mixture of 30% 8a and 70% 8b by MHR. 
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cis-3-Butyl-3-ethyl-5-phenyl-2,3W#5-tetrahydro- ^ C**^^ 
benzothiepin6-l,l-dioxidd (9a), trans-3-Butyl-3-ethyl- 
5 5-phenyl*2, 3, 4, 5*tetrahydrobenzothleplne-l, 1-dioxide 

(9b), and 3-Butyl-3-ethyl-4-hydroxy-5-cyclohexylidine- 
2, 3, 4, S-tetrahydrobenzothiepine-l, 1-dloxide (10) 

A mixture of 0.15 g (0.4 xnmole) of a 3:7 mixture of 8a 

10 and 8b was dissolved in 15 ml MeOH in a 3 oz. 

Fisher/Porter vessel* then was added 0.1 g of 10% Pd/C 
catalyst. This mixture was hydrogenated at 70 psi K, 
for 5 h and filtered. The filtrate was evaporated to 
dryness in vacuo to recover 0.117 g of a colorless oil. 

15 This material was purified by HPLC eluting with EtOAc- 

hexane. The first fraction was 4.2 mg (3%) of 9b. The 
second fraction^ 5.0 mg (4%), was a 50/50 mixture of 9a 
and 9b. The third fraction was 8.8 mg (6%) of 6a . The 
fourth fraction was 25.5 mg (18%) of €h. The fifth 

20 fraction was 9.6 mg (7%) of a mixture of 6b and a 

product believed to be 3-butyl-3-ethyl-4, 5-dihydroxy-5- 
phenyl-2 ,3,4, S-tetrahydrobenzothiepine-l , 1-dioxide 
based on mass spectriim. The sixth fraction was 7.5 mg 
(5%) of a mixture of 6d and one of the isomers of 10, 

25 10a. 

Exmple 7 

In another experiment, a product (3.7 g) from 
epoxidation of 3 with excess MCPBA in refluxing CHCl, 

30 under air was hydrogenated in 100 mL of methanol using 

1 g of 10% Pd/C catalyst and 70 psi hydrogen. The 
product was' purifiied by HPLC to give 0.9 g (25%) of 9b, 
0.45 g (13%) of 9a, 0.27 g (7%) of 6a, 0.51 g (14%) of 
6b, 0.02 g (1%) of 6e, 0.06 g (2%) of one isomer of 10, 

35 10a and 0.03 g (1%) of another isomer of 10, 10b. 
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2 - ( { 2 -Beazoylphenyl thio ) ma thyl ) butyraldehyde ( 11 ) 

To an ice bath cooled solution of 9.76 g (0.116 mole ) 
of 2-ethylacrolein in 40 mL. of dry THF was added 24.6 g 
(0.116 mole) of 2-mercaptobenzophenone in 40 mL of THF 
followed by 13 g (0.128 mole) of triethylamine. The 
reaction mixture was stirred at room temperature for 3 
days , diluted with ether, and was washed successively 
with dilute HCl, brine, and 1 M potassium carbonate. 
The ether layer was dried over MgSO^ and concentrated 
in vacuo. The residue was purified by HPLC (10% EtOAc- 
hexane) to give 22 g (64%) of 11 in the second 
fraction. An attempt to further purifiy this material 
by kugelrohr distillation at 0.5 torr (160-190 ^C) gave 
a fraction (12.2 g) which contained starting m.aterial 
indicating a reversed reaction during distillation. 
This material was dissolved in ether (100 mL) and was 
washed with 50 mL of 1 M potassium carbonate three 
times to give 6.0 g of a syrup which was purified by 
HPLC (10% EtOAc-hexane) to give 5.6 g of pure 11. 



To a mixture of 2.61 g (0.04 mole) of zinc dust and 60 
mL of DME was added 7.5 g (0.048 mole) of TiCl,. The 
reaction mixture was held at reflux for 2 h. A solution 
of 2.98 g (0.01 mole) of 11 was added dropwise in 1 h. 
The reaction mixture was held at reflux for 18 h, 
cooled and poured into water. The organic was extracted 
into eth^r. The ether layer was washed with brine and 
filtered through Celite. The filtrate was dried over 
MgSO^ and concentrated. The residual oil (2.5 g) was 
purified by HPLC to give 2.06 g (77%) of 12 as an oil 
in the second fraction. 



Example g 

3-Ethyl-5-phenyl-2#3-dihydrobenzothiepine (12) 
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T,^mT?l^ IP ^'^'^^^^^ 

( laa, 2a, 8ba) 2-Ethyl- 8b-phenyl-la, 2,3, 8b- tetrahydro- 
benzothiepino- [4, 5-b] oxirene-4, 4 -dioxide (13) 

5 To a solution of 1«5 g (5.64 nunole) of 12 in 25 ml of 

CHCl, was added 6.8 g (19.4 mmole) of 50-60% MCPB 
portionwise causing an exothezn and formation of a white 
solid. The mixture was stirred at room temperature 
overnight diluted with 100 ml methylene chloride and 

10 washed successively with 10% KjCO, (4x50 ml), water 

(twice with 25 ml) and brine. The organic layer was 
then dried over MgSO^ and evaporated to dryness to 
recover 1.47 g of an off white solid. *H NMR indicated 
that only one isomer is present. This solid was 

15 slurried in 200 ml of warm Et^O and filtered to give 

0.82 g (46%) of 13 as a white solid, mp 185-186.5 ^C. 

EX^TT^?!^ 11 

( 3a, 4b, 5a) - 3 -Ethyl-4 -hydroxy- 5 -phenyl-2, 3,4,5- 
20 tetrahydro-benzothiepine-l,l-dioxide (14a), (3a, 4b, 5b) 

3 -Ethyl-4 -hydroxy- 5 -phenyl-2 , 3,4,5- 

tetrahydroben2othiepine-l,l-dioxide {14b), and cis-3- 
Ethyl-5-phenyl-2, 3,4,5-tetrahydro-benzothiepine-l,l- 
dioxide (15) ^^J^^^tt CK^^t ^^'^-UU 

A mixture of 0.5 g (1.6 mole) of 13, 50 ml of acetic 
acid and 0.5 g of 10% Pd/C catalyst was hydrogenated 
with 70 psi hydrogen for 4 h. The crude- reaction slurry 
was filtered and the filtrate was stirred with 150 ml 

30 of a saturated NaHCO, solution followed by 89 g of 

NaHCO, powder portionwise to neutralize the rest of 
acetic acid. The mixture was extracted with methylene 
chloride (4x25 ml), then the organic layer was dried 
over MgSO^ and concentrated in vacuo to give 0.44 g 

35 (87%) of a vol\minous white solid which was purified by 

HPLC (EtOAc-Hexane) to give 26.8 mg (6%) of 15 in the 
first fraction, 272 mg (54%) of 14a as a solid, mp 142- 
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143.5 in the second fraction, and 35 mg (7%) of 

impure 14b in the third fraction. 



10 



15 



20 



25 



30 



2-Ethyl-2- ( (2-Hydro3eyiaethylphenyl) thiomethyDhexenal 

A mixture of 5.0 g (0.036 mole) of 2-mercaptobenzyl 
alcohol, 6.4 g (0.032 mole) of 1, 3.6 g (0.036 mole) of 
triethylamine and 25 mL of 2-methoxyethyl ether was 
held at refl\ix for 7 h. Additional 1.1 g of 
mercaptobenzyl alcohol and 0.72 g of triethylamine was 
added to the reaction mixture and the mixture was held 
at reflux for additional 16 h. The reaction mixture was 
cooled and poured into 6N HCl and extracted with 
methylene chloride. The methylene chloride extract was 
washed twice with 10% NaOH, dried over MgSO^ and 
concentrated in vacuo to give 9.6 g of residue. 
Purification by HPLC (20% EtOAc-hexane) gave 3.7 g 
(41%) of 16 as an oil. ^ 




Fv^mole 13 

2-Ethyl-2- ( (2-f oraylphenyl) thiomethyDhexenal (17) 

A mixture of 3.7 g of 16, 5.6 g (0.026 mole) of 
pyridinitan chlorochromate, 2 g of Celite and 30 mL of 
methylene chloride was stirred for 18 h and filtered 
through a bed of silica gel. The silica gel was eluted 
with methylene chloride. The combined methylene 
chloride eluant was purified by HPLC (20% ETOAc-hexane) 
to give 2.4 g (66%) of an oil. 




35 3-Butyl-3-ethyl-2,3-dihydrobenzothiepin6 (18) 

A mixture of 2.6 g (0.04 mole) of zinc dust, 7.2 g 
(0.047 mole) of TiCl,, and 50 mL of DME was held at 

n3 
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reflux for 2 h and cooled to room temperature. To this 
mixture was added 2.4 g (8.6 mmol ) of 17 in 20 mL of 
DME in 10 min. The reaction mixture was stirred at room 
temperature for 2 h and held at reflux for 1 h then was 
let standing at room temperature over weekend. The 
reaction mixture was poured into dilute HCl and was 
stirred with methylene chloride. The methylene 
chloride-water mixture was filtered through Celite. The 
methylene chloride layer was washed with brine, dried 
over MgSO,, and concentrated in vacuo to give 3.0 g of 
a residue. Purification by HPLC gave 0.41 g (20%) of 18 
as an oil in the early fraction. 

gx^rnpl^ 15 

(laa,2a,8ba ) 2-Butyl-2-ethyl-la,2,3,8b-tetrahydro- 
ben20thiepino[4,5-JbJoxirene-4,4-dioxide {19a) and 
(laa, 2b, 8ba) 2-Butyl-2-ethyl-8b-phenyl-la, 2 , 3 , 8b- 
tetrahydro-benzothiepino [4, 5 -b] oxirene-4/ 4 -dioxide 



To a solution of 0.4 g of 0.4 g (1.6 mmole) of 18 in 30 
mL of methylene chloride was added 2.2 g (3.2 mmole) of 
50-60% MCPBA. The reaction mixture was stirred for 2 h 
and concentrated in vacuo. The residue was dissolved in 
3 0 mL of CHCl, and was held at reflux for 18 h under N,. 
The reaction mixture was stirred with 100 mL of 10% 
NaOH and 5 g of sodium sulfite. The methylene chloride 
layer was washed with brine, dried over MgSO^ and 
concentrated in vacuo. The residue was purified by HPLC 
(20% EtOAc-hexane) to give a third fraction which was 
further purified by HPLC (10% EtOAc-hexane) to give 
0.12 g of syrup in the first fraction. 
Recrystallization from hexane gave 0.08 g (17%) of 19a, 
mp 89.5-105.5 «C. The mother liquor from the first 
fraction was combined with the second fraction and was 
further purified by HPLC to give additional 19a in the 
first fraction and 60 mg of 19b in the second fraction. 




114 
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Crystallization from hexane gave 56 mg of a white 
solid. 

pyamnle 16 

3-Butyl-3-ethyl-4 , 5-dihydroxy-5-phcnyl-2, 3, 4 , 5- 
tetrahydro-ben20thiepine-l,l-dioxide (20) ^/^^i^ - 

This product was isolated along with 6b from ^ T 
hydrogenation of a mixture of 8a and 8b. {1^ 

3-Butyl-3-ethyl-4-bydroxy-5-phenylthio-2,3,4,5- ^ 
tetrahydro-benzothiepine-l,l-dioxide (21) 

A mixture of 25 mg (0.085 mmole) of 19b, 0.27 g (2.7 (IM 
mmole) of thiophenol, 0.37 g (2.7 mmole) of potassium 
carbonate, and 4 mL of DMF was stirred at room 
temperature under N, for 19 h. The reaction mixture was 
poured into water and extracted with methylene 
chloride. The methylene chloride layer was washed 
successively with 10% NaOH and brine, dried over MgSO,, 
and concentrated in vacuo to give 0.19 g of semisolid 
which contain substantial amounts of diphenyl 
disulfide. This material was purified by HPLC (5% 
EtOAc -hexane) to remove diphenyl disulfide in the first 
fraction. The column was then eluted with 20% EtOAc- 
hexane to give 17 mg of a first fraction, 4 mg of a 
second fraction and 11 mg of a third fraction which, 
were three different isomers of 21, i.e. 21a, 21b, and 
21c, respectively, by NMR and mass spectra. 



fvample 18 

Alternative Synthesis of 6c and 6d 

A. Preparation from 2- ( (2-Ben2oylphenylthio)methyl) -2- 

35 ethylhexanal (2) 

Step 1. 2- ( ( 2 -Benzoylphenylsulfonyl) methyl) -2- 
ethylhexanal (44) /S^^i-X^S*^ 
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To a solution of 9.0 g (0.025 mole) of compound 2 in 
100 ml of methylene chloride was added 14.6 g (0.025 
mol) of 50-60% MCPBA portionwise. The reaction mixture 
was stirred at room temperature for 64 h then was 

5 stirred with 200 ml of 1 M potassium carbonate and 

filtered through Celite. The methylene chloride layer 
was washed twice with 300 ml of 1 M potassium 
carbonate, once with 10%- sodium hydroxide and once with 
brine. The insoluble solid formed during washing was 

10 removed by filtration through Celite. The methylene 

chloride solution was dried and concentrated in vacuo 
to give 9.2 g (95%) of semisolid. A portion (2.6 g) of 
this solid was purified by HPLC(10% ethyl acetate- 
hexane) to give 1.9 g of crystals, mp 135-136 ®C 

Step 2. 2- ( (2-Ben2ylphenylsulfonyl)methyl)-2- 
ethylhexanal (45) C£C tf^ 

A solution of 50 g (0.13 mole) of crude 44 in 250 ml of 
20 methylene chloride was divided in two portions and 

charged to two Fisher-Porter bottles. To each bottle 
was charged 125 ml of methanol and 5 g of 10% Pd/C. The 
bottles were pressurized with 70 psi of hydrogen and 
the reaction mixture was stirred at room temperature 
25 for 7 h before being charged with an additional 5 g of 

10% Pd/C. The reaction mixture was again hydrogenated 
with 70 psi of hydrogen for 7 h. This procedure was 
repeated one more time but only 1 g of Pd/C was charged 
to the reaction mixture. The combined reaction mixture 
30 was filtered and concentrated in vacuo to give 46.8 g 

of 45 as brown oil. 

Step 3. (3a,4a^5a) 3-Butyl-3-ethyl-4-hydroxy-5-phenyl- 
2^3,4^5-tetrahydroben20thiepine-l,l-dioxide {6c) , and 
35 (3a, 4b, 5b) 3-Butyl-3 -ethyl-4. hydroxy- 5 -phenyl -2, 3^4, 5 - 

tetrahydroben20thiepine-l# 1-dioxido ( 6d) 
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To a solution of 27.3 g {73.4 mmole) of 45 in 300 ml of 
anhydrous THF cooled to 2 ®C with an ice bath was added 
9.7 g (73-4 mmole) of 95% potassium t-butoxide. The 
reaction mixture was stirred for 20 min, quenched with 
300 ml of 10% HCl and extracted with methylene 
chloride. The methylene chloride layer was dried over 
magnesium sulfate and concentrated in vacuo to give 
24.7 g of yellow oil. Purification by HPLC (ethyl 
acetate-hexane) yielded 9.4 g of recovered 45 in the 
first fraction, 5.5 g (20%) of 6c in the second 
fraction and 6.5 g (24%) of 6a in the third fraction. 

B. Preparation from 2-hydroxydiphenylaethane 
Step 1. 2*mercaptodiphenylmethane (46) 

To a 500 ml flask was charged 16 g (0.33 mol) of 60% 
sodium hydride oil dispersion. The sodi\im hydride was 
washed twice with 50 ml of hexane. To the reaction 
flask was charged 100 ml of DMF. To this mixture was 
added a solution of 55.2 g (0.3 mol) of 2- 
hydroxydiphenylmethane in 200 ml of DMF in 1 h while 
temperature was maintained below 30 ®C by an ice-water 
bath. After complete addition of the reagent, the 
mixture was stirred at room temperature for 30 min then 
cooled with an ice bath. To the reaction mixture was 
added 49.4 g (0.4 mole) of dimethyl thiocarbamoyl 
chloride at once. The ice bath was removed and the 
reaction mixture was stirred at room temperature for 18 
h before being poured into 300 ml of water. The organic 
was extracted into 500 ml of toluene. The toluene layer 
was washed successively with 10% sodium hydroxide and 
brine and was concentrated in vacuo to give 78.6 g of a 
yellow oil which was 95% pure dimethyl 0-2-ben2ylphenyl 
thiocarbamate . This oil was heated at 280-300 °C in a 
kugelrohhr pot under house vacuiim for 30 min. The 
residue was kugelrohr distilled at 1 torr (180-280 ^C) . 
The distillate (56.3 g) was crystallized from methanol 
to give 37.3 g (46%) of the rearranged product dimethyl 

m 
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S-2-benzylphenyl thiocarbamate as a yellow solid. A 
mixture of 57 g {0.21 m le) of this yellow solid, 30 g 
of potassium hydroxide and 150 ml of methanol was 
stirred overnight then was concentrated in vacuo. The 
residue was diluted with 200 ml of water and extracted 
with ether. The aqueous layer was made acidic with 
concentrate HCl, The oily suspension was extracted into 
ether. The ether extract was dried over magnesium 
sulfate and concentrated in vacuo. The residue was 
crystallized from hexane to give 37.1 g (88%) of 2- 
mercaptodiphenylmethane as a yellow solid. 

Step 2. 2-{(2-Beazylphenylthio)methyl)-2-ethylhexanal 



A mixture of 60 g (03 mole) of yellow solid from step 
1, 70 g (0.3 mole) of compound 1 from preparation 1, 
32.4 g (0.32 mole) of triethylamine, 120 ml of 2- 
methoxyethyl ether was held at reflux for 6 hr and 
concentrated in vacuo. The residue was triturated with 
•500 ml of water and 30 ml of concentrate HCl. The 
organic was extracted into 400 ml of ether. The ether 
layer was washed successively with brine, 10% sodium 
hydroxide and brine and was dried over magnesium 
sulfate and concentrated in vacuo. The residue (98.3 g) 
was purified by HPLC with 2-5% ethyl acetate-hexane as 
eluent to give 2- ( (2-ben2ylphenylthio)methyl) -2- 
ethylhexanal 47 as a yellow syrup. 

Step 3. 2-( (2-Beazylphenylsulfonyl)methyl)-2- 



To a solution of 72.8 g (0.21 mole) of yellow syrup 
from step 2 in 1 liter of methylene chloride cooled to 
10 °C was added 132 g of 50-60% MCPBA in 40 min. The 
reaction mixture was stirred for 2 h. An additional 13 
g of 50-60% MCPBA was added to the reaction mixture. 
The reaction mixture was stirred for 2 h and filtered 



(47) 
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through Celite. The methylene chloride solution was 
washed twice with 1 liter of 1 M potassium carbonate 
then with 1 liter of brine. The methylene chloride 
layer was dried over magnesium sulfate and concentrated 
to 76 g of 2-( ( 2-benzylphenylsulfonyl) methyl) -2- 
ethylhexanal 45 as a syrup. 

Step 4. (3a,4a,5a) 3-Butyl-3-ethyl-4-hydroxy-5-phenyl- 
2,3,4,5-tetrahydrobenzothiepine-l,l-dioxide (6c), and 
( 3 a , 4b , 5b ) 3 - Butyl - 3 - e t by 1 - 4 - hydroxy- 5 -phenyl -2,3,4^5- 
totrahydrobenzotbiepine-l, 1-dioxide (6d) 

Reaction of 45 with potassium t-butoxide according to 
the procedure in step 3 of procedure A gave pure 6c and 
6d after HPLC. 

rvamnle 19 

{3a, 4b, 5b) 3-Butyl-3-ethyl-4-hydroxy-8-methoxy-5- 
phenyl-2, 3,4, S-tetrahydrobenzothiepine-l, 1-dioxide (25) 
and (3ai4a,5a) 3-Butyl-3-ethyl-4-hydroxy-8-nethcxy-5- 
phenyl-2 , 3,4, 5 - tetrahydrobenzothiepine- 1 , 1-dioxide (26) 
Step 1. Preparation of 2- ( (2-benzoyl-4-metboxy 
phenylthio) methyl) -2-ethylhexanal (22) 

2-Hydroxy-4-methoxybenzophenone was converted to the 
dimethyl 0-2-ben2oyphenyl thiocarbamate by methods 
previously described in example 18. The product can be 
isolated by recrystallization from ethanol. Using this 
improved isolation procedure no chromatography was 
needed. The thermal rearrangement was performed by 
reacting the thiocarbamate ( 5 g) in diphenyl ether at 
260 ®C as previously described. The improved isolation 
procedure which avoided a chromatography step was 
described below. 

The crude pyrolysis product was then heated at 65 °C in 
100 ml of methanol and 100 ml of TKF in the presence of 
3.5 g of KOH for 4 h. After removing THF and methanol 
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by rotary evaporation the solution was extracted with 5 
% NaOH and ether. The base layer was acidified and 
extracted with ether to obtain a 2*9 g of crude 
thiophenol product. The product was further purified by 
titrating the desired mercaptan into base with limited 
KOH. After acidification and extraction with ether pure 
2-mercapto-4-methoxyben2ophenone {2.3 g) was isolated. 

2-mercapto-4-methoxyben2ophenone can readily be 
converted to the 2- ( (2-ben2oyl-4- 
methoxyphenylthio)methyl)-2-ethylhexanal {22) by 
reaction with 2-ethyl-2- (mesyloxymethyl)hexanal (1) as 
previously described. 

Step 2. 2-( (2-Ben2oyl-5-methoxyphenylsulfonyl)methyl)- 
2-ethylhexanal {23) ^*=^r5r^"*'*^^>^8H 

Substrate 22 was readily oxidi2ed to 2- ( (2-ben2oyl-5- 
methoxyphenyl-sulfoayl)methyl)-2-ethylhexanal (23) as 
described in example 18. « ^c?^^,.-^^^^""*^^^^^^ -v 

Step 3. 2-( (2-ben2yl-5-methoxyphenylsulfonyl)methyl)-2- 
ethylhexanal (24) 

Sulf one 23 was then reduced to 2- { {2-ben2yl-5- 
methoxyphenyl-sulf onyl)methyl) -2-ethylhexanal (24) as 

described in example 18. 'V- '^"<§iC^*''"V®^ -\ 

CIS) 

Step 4. (3a,4b,5b) 3-Butyl-3-ethyl-4-hydroxy-8-aethoxy- 
5-phenyl-2, 3 , 4 , 5-tetrahydroben20thiepine-l, 1-dioxide 
(25) and (3a, 4a, 5a) 3-Butyl-3-ethyl-4-hydroxy-8- 
melSoiy-5-pheayl-2, 3, 4, 5-tetr2diydr6ben2^^ 1- 

A 3 -neck flask equipped with a powder addition.*** 
funnel , thermocouple and nitrogen bubbler was charged 
with 19.8 g (0.05 mole) of sulf one 24 in 100 ml dry 
THF. The reaction was cooled to -1.6 ®C internal 

1^0 
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temperature by means of ice/salt bath. Slowly add 5.61 
g (0.05 mole) of potassium t-butoxide by means of the 
powder addition funnel. The resulting light yellow 
solution was maintained at -1,6 «C. After 3 0 min 

5 reaction 400 ml of cold ether was added and this 

solution was extracted with cold 10 % HCl. The acid 
layer was extracted with 300 ml of methylene chloride. 
The organic layers were combined and dried over 
magnesium sulfate and after filtration stripped to 

10 dryness to obtain 19.9 g of product. *H nmr and glpc 

indicated a 96% conversion to a 50/50 mixture of 25 and 
26. The only other observable compound was 4% starting 
sulfone 24. 



15 The product was then dissolved in 250 ml of 90/10 

hexane/ethyl acetate by warming to 50 ®C. The solution 
was allowed to cool to room temperature and in this way 
pure 26 can be isolated. The crystallization can be 
enhanced by addition of a seed crystal of 26. After 2 

20 crystallizations the mother liquor which was now 85.4% 

25 and has a dry weight of 8.7 g. This material was 
dissolved in 100 ml of 90/10 hexane/ethyl acetate and 
10 ml of pure ethyl acetate at 40 C. Pure 25 can be 
isolated by seeding this solution with a seed crystal 

25 of 25 after storing it overnight at 0 C. 

"°T2ir>|: an) 

Example 20 [^ok 

(3a,4a,5&) 3-Butyl-3-ethyl-4, 8-dihydroKy-5-pheayl- 



30 



2 # 3 , 4 , 5*tetrahydrobe&zothieplzie<-l, 1-dioxide ( 27 ) 



In a 25 ml round bottomed flask, 1 g of 26 ( 2.5 mmoles) 
and 10 ml methylene chloride were cooled to - 78 
with stirring. Next 0.7 ml of boron tribromide{7 .5 
mmole) was added via syringe. The reaction was allowed 
35 to slowly warm to room temperature and stirred for 6 h. 

The reaction was then diluted with 50 ml methylene 
chloride and washed with saturated NaCl and then 
water. The organic layer was dried over magnesium 
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sulfate. The product (0.88g) 27 was characterized by 
KMR and mass spectra. 



A 25 ml flask was charged with 0.15 g of 27(0.38 
romole) , 5 ml anhydrous DMF, 54 mg of potassium 
carbonate (0.3 8 mmole) and 140 mg ethyl iodide (0.9 
mmole) . The reaction was stirred at room temperature 
.overnight. The reaction was diluted with 50 ml ethyl 
ether and washed with water (25 ml) then 5% NaOH (20 
ml) and then sat. NaCl. After stripping off the solvent 
the ethoxylated product 28 was obtained in high yield. 
The product was characterized by NMR and mass spectra. 
This same procedure was used to prepare products listed 
in table 1 from the corresponding iodides or bromides. 
For higher boiling alkyl iodides and bromides only one 
equivalent of the alkyl halide was used. 



5 



General Alkylation of phenol 27 




20 
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Table 1 



Compound No« 



R 



27 



H 



26 



Me 



5 



28 



Et 



29 



31 



30 



hexyl 
Ac 

(CH2) 6-N-pthalimide 



10 



Example 22 



{3a, 4a, 5a) 3-Butyl-3-ethyl-4-hydroxy-7-bydroxyamino-5- 
phenyl-2,3,4,5-tetrahydrobcn20thiepine-l#l-dioxide (37) 
and (3a,4b,5b) 3-Butyl-3-ethyl-4-hydroxy-7- 
hydroxyajnino-5-phenyl-2, 3 , 4, S-tetrahydrobenzothiepine- 



Procedure adapted from reference : Synthesis -Stuttgart 
9 770-772 (1986) Olah G. Et al 

Under nitrogen, a 3 neck flask was charged with 45 g 
(0.172 mole ) of 2-chloro-5-nitrobenzophenone in 345 ml 
methylene chloride and the solution was cooled to 
ice/water temperature. By means of an additional 
funnel, 150 g( 0.172 mole) of trifluorome thane sulfonic 
acid in 345 ml methylene chloride was added slowly. 
Next 30 g of triethylsilane (0.172 mole) in 345 ml 
methylene chloride was added dropwise to the chilled 
solution. Both addition steps ( trif luoromethane 
sulfonic acid and triethylsilane) were repeated. After 
the additions were completed the reaction was allowed 
to slowly warm up to room temperature and stirred for 
12 h under nitrogen. The reaction .mixture was then 
poured into a chilled stirred solution of 1600 ml of 
saturated sodium bicarbonate. Gas evolution occurred. 
Poured into a 4 liter separatory f\mnel and separated 
layers. The methylene chloride layer was isolated and 



15 




ck023 ^^^^ 
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10 



15 



20 



25 



30 



combined with two 500 ml methylene chloride extractions 
of the aqueous layer. The methylene chloride solution 
was dried over magnesiiim sulfate and concentrated in 
vacuo. The residue was recrystallired from hexane to 
give 39 g product. Structure 32 was confirmed by mass 
spectra and proton and carbon NMR. 5- 

step 2. Preparation of 2- ( (2-benzyl-4- ^i^ Co} ^'^ 
nitrophenylthio)methyl)-2-ethylhexanal (33) C^^) 



The 2-chloro-5-nitrodiphenylmethane product 32 (40 g, 
0.156 mole) from above was placed in a 2 liter 2 neck 
flask with water condenser. Next 150 ml DMSO and 7.18 g 
(0.156 mole) of lithixam sulfide was added and the 
solution was stirred at 75 for 12 h. The reaction 
was cooled to room temperature and then 51.7 g of 
mesylate IV was added in 90 ml DMSO. The reaction 
mixture was heated to 80 under nitrogen. After 12 h 
monitored by TLC and added more mysylate if necessary. 
Continued the reaction until the reaction was 
completed. Next the reaction mixture was slowly poured 
into a 1900 ml of 5% acetic aqueous solution with 
stirring, extracted with 4 X 700 ml of ether, and dried 
over MgS04. After removal of ether, 82.7 g of product 
was isolated. The material can be further purified by 
silica gel chromatography using 95% hexane and 5 % 
ethyl acetate. If pure mysylate was used in this step 
there was no need for further purification. The 
product 33 was characterized by mass spectra and NMR. 

Step 3. Oxidation of the nitro product 33 to the 
sulf one 2- ( (2-ben2yl-4-nitrophenylsulf onyDmethyl) -2- 
ethylhexanal (34) 

35 The procedure used to oxidize the sulfide 33 to the 

sulf one 34 has been previously described. 
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Stap 4. Reduction of 34 to 2- ( (2-ben2yl-4- 
hydroxyaminophenylsulfonyl) methyl) -2-ethylhexanal (35) 



A 15 g sample of 34 was dissolved in 230 ml of ethanol 
and placed in a 500 ml rb flask under nitrogen. Next 
1.5 g of 10 wt.% Pd/C was added and hydrogen gas was 
bubbled through the solution at room temperature until 
the nitro substrate 34 was consumed. The reaction could 
be readily monitored by silica gel TLC using 80/20 
hexane/EtOAc. Product 35 was isolated by filtering off 
the Pd/C and then stripping off the EtOH solvent. The 
product was characterized by NMR and mass spectra. 

Step 5. Preparation of the 2- < (2-ben2yl-4-<»r/ 0-di- (t- 
but oxy-carbonyl ) hydroxyaminophenylsulf onyl ) methyl ) - 2 • 
e thylhexanal (36). ^cc^ 
A 13,35 g sample of 35 (0.0344 mole) in 40 ml of dry^ m , 
THF was stirred in a 250 ml round bottomed flask. Next 
added 7.52 g (0.0344 mole) of di-t-butyl dicarbonate in 
7 ml THF. Heated at 60 «C overnight. Striped off THF 
and redissolved in methylene chloride. Extracted with 
1 % HCl; and then 5% soditim bicarbonate. 

The product was further purified by column 
chromatography using 90/10 hexane/ethyl acetate and 
then 70/30 hexane/ethyl acetate. The product 36 was 
obtained (4.12 g) which appeared to be mainly the di- 
(t-butoxycarbonyl) derivatives by proton NMR. r"^^^^^"^^ 

Step €• (3a,4a,5a) 3-Butyl-3-ethyl-4-hydroxy-7- t^) 
bydroxyamino-5-phenyl-2, 3, 4, S-tetrahydrobenzothiepine- \ 
1,1-dioxide (37) and (3a, 4b, 5b) 3-Butyl-3-ethyl-4- 
hydroxy-7 -hydroxyamino-5 -phenyl-2 ,3,4,5- /oV'^^'"'\^ 9 
tetrahydrobenzothiepine-l, 1-dioxide (38) (f o Aj^f^-'^j^^x^ 

A 250ml 3 -neck roxind bottomed flask was charged with 4 
g of 36 (6.8 mmoles), and 100 ml of anhydrous THF and 
CO led to -78 ®C under a nitrogen atmosphere. Slowly 
add 2.29 g. potassium tert-butoxide(20.4 mmoles) with 
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Stirring and maintaining a -78 «C reaction temperature. 
After 1 h at -78 the addition of base was completed 
and the temperature was brought to -10 ^'C by means of a 
ice/salt bath. After 3 h at -10 ^C, only trace 36 
remained by TLC. Next add 35 ml of deionized water to 
the reaction mixture at -10 ®C and stirred for 5 min. 
Striped off most of the THF and added to separatory 
funnel and extracted with ether until all of the 
organic was removed from the water phase. The combined 
ether phases were washed with saturated NaCl and then 
dried over sodium sulfate. The only products by TLC and 
NMR were the two BOC protected isomers of 37 and 38. 
The isomers were separated by silica gel chromatography 
using 85% hexane and 15 % ethyl acetate; BOC-37 (0.71 
g) and BOC- 38 (0.78 g) . 

Next the BOC protecting group was removed by reacting 
0.87 g of BOC-38 (1.78 mmoles) with 8.7 ml of 4 M HCl 
(34.8 mmoles)in dioxane for 30 min. Next added. 4.74 g 
of sodium acetate (34.8 mmoles) to the reaction mixture 
and 16.5 ml ether and stirred until clear. After 
transferring to a separatory funnel extracted with 
ether and water and then dried the ether layer with 
sodium sulfate. After removing the ether, 0.665 g of 38 
was isolated. Isomer 37 could be obtained in a similar 

(3a, 4a, 5a) 3-Butyl-3-ethyl-7- (n-hexylamino) -4-hydroxy- 
5-pheayl-2, 3/ 4, S-tetrahydrobenzothiepine-l, 1-dioxide 
(40) and (3a, 4b, 5b) 3-Butyl-3-ethyl-7- (n-hexylamino) -4- 
hydr oxy- 5 -phenyl - 2,3,4,5 - 1 e trahydrobenz o thi epine -1,1- 
dioxide (41) 

Step 1. 2-{(2-Ben2yl-4-(n- 

hexylaxaiao)phenylsulfonyl) methyl) -2-ethylhexanal (3S) 

In a Fischer porter bottle weighed out 0.5 g of 34 (1.2 
mmoles) and dissolved in 3.8 ml of ethanol under 



procedure. 
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nitrogen. Next added 0.1 g of Pd/C and 3.8 ml of 
hexanal. Seal and pressure to 50 psi of hydrogen gas. 
Stirred for 48 h. After filtering off the catalyst and 
removing the solvent by rotary evaporation 39 was 
5 ■ isolated by colimi chromatography (0.16 g) using 90/10 

hexane ethyl acetate and gradually increasing the 
mobile phase to 70/30 hexane /ethyl acetate. The product 
was characterized by NMR and mass spectra. 

10 Step 2. (3a, 4a, 5a) 3-Butyl-3-ethyl-7-(n-hexylamino) -4- 

hydroxy- 5 -pbenyl-2 ,3,4, S-tetrahydrobenzothicpine-l , 1- 
dioxide (40) and (3a, 4b, 5b) 3-Butyl-3-ethyl-7- (a- 
hexylamino) -4 -hydroxy-5 -phenyl-2 ,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (41) 



15 



35 




A 2 -neck, 25 ml round bottomed flask with stir bar was 
charged with 0.158 g 39 (0.335 mmole) and 5 ml 
anhydrous THF under nitrogen. Cool to -10 ®C by means 
of a salt/water bath. Slowly add 0.113 g of potassium 

20 tert butoxide (0.335 mmole). After 15 min at -10 ^'C all 

of the starting material was consulted by TLC and only 
the two isomers 40 and 41 were observed. Next added 5 
ml of chilled 10% HCl and stirred at -10 for 5 min. 
Transferred to a separatory funnel and extract with 

25 ether. Dried over sodium sulfate. Proton NMR of the 

dried product (0.143 g) indicated only the presence of 
the two isomers 40 and 41. The two isomers were 
separated by silica gel chromatography using 90/10 
hexane ethyl acetate and gradually increasing the 

30 mobile phase to 70/30 hexane/ethyl acetate. 40 ( 53.2 

^ mg) ; . 41(58.9 mg). roT'^'l^fiK 

Quatemization of amine substrates 40 and 41 



Amine products such as 40 and 41 can be readily 
alkylated to quaternary salts by reaction with alkyl 
halides. For example 40 in DMF with 5 equivalents of 
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methyl iodide in the presence of 2,6 dimethyl lutidine 
produces the dime thy Ihexylamino^ quaternary salt. 



( 3a / 4b / 5b) 3 -Butyl -3 -ethyl -4 -hydroxy- 5 - ( 4 - iodophenyl ) - 
2/ 3/4/ 5-tetrahydroben20thiepine-l/ 1-dioxide (42) 

In a 25 ml round bottomed flask 0.5 g {1.3 mmole) of 6d 
, 0.67 g of mercuric triflate were dissolved in 20 ml 
of dry methylene chloride with stirring. Next 0.34 g of 
' Iodine was added and the solution was stirred at room 
temperature for 30 h. The reaction was then diluted 
with 50 ml methylene chloride and washed with 10 ml of 
1 M sodium thiosulfate; 10 ml of saturated KI ; and 
dried over sodium sulfate. See Tetrahedron, Vol.50, 
No. 17, pp 5139-5146 (1994) Bachlci, F. Et al.Mass 
spectrum indicated a mixture of 6d , mono iodide 42 and 
a diiodide adduct. The mixture was separated by column 
chromatography and 42 was characterized bt NMR and mass 
spectra. rST ^ J-^Bm 



Fvamnle 26 ^JLoc«3 

( 3 a / 4b / 5b) 3 -Butyl - 5 - < 4 - carbome thoxyphenyl ) - 3 -ethyl - 4 - 
hydroxy-2 / 3 / 4 , 5-tetrahydrobensothiepine-l/ 1-dioxide 
(43) 



A 0.1 g sample of 42 ( 0.212 mmole), 2.5 ml dry 
methanol, 38 ul trie thy lamine (0.275 mmole) , 0.3 ml 
toluene and 37 mg of palladium chloride (0.21 mmole) 
was charged to a glass lined mini reactor at 300 psi 
carbon monoxide. The reaction was heated at 100 ®C 
overnight. The catalyst was filtered and a high yield 
of product was isolated. 

The product was characterized by NMR and mass spectra. 

Note the ester functionalized product 43 can be 
converted to the free acid by hydrolysis. 
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EXftPiplg 27 

(3a, 4a, 5a) 3-Butyl-3-ethyl-4-hydroxy-7-inethoxy-5- 
phenyl-2r 3 ,4, 5-tetrahydroben20thi pine-1, 1-dioxide 
(48), and (3a, 4b, 5b) 3-Butyl-3-ethyl-4-hydroxy-7- 
5 inethoxy-5-pheayl-2, 3, 4, S-tetrahydrobenzothiepine-l, 1- 

dioxide (49) ^U^-ij^ 
Step 1. 2-Mercapto-5-aethoxybeii2opheaoae (50) l^J 

octt^ (So) 

Reaction of 66.2 g of 4-inethoxythiophenol with 360 ml 

10 of 2.5 N n-butyllithium, 105 g of 

tetramethylethylenediamine and 66.7 g of benzonitrile 
in 600 ml cyclohexane according to the procedure in WO 
93/16055 gave -73. 2 g of brown oil which was kugelrohr 
distilled to remove 4-methoxythiophenol and gave 43.86 

15 g of crude 50 in the pot residue. 

Step 2. 2-( (2-Benzoyl-4-methoxyphenylthio)methyl)-2- 
ethylhexanal (5X) 



35 



20 Reaction of 10 g (0.04 mole) of crude 50 with 4.8 g 

(0.02 mole) of mesylate 1 and 3.2 ml (0.23 mole) of 
triethylamine in 50 ml of diglyme according to the 
procedure for the preparation of 2 gave 10.5 g of crude 
product which was purified by HPLC (5% ethyl acetate- 

25 hexane) to give 1.7 g (22%) of 51. 

Step 3 . 2- ( (2-Benzoyl-4--methoxyphenylsulf onyD.methyl) - 
2-ethyl-hcxanal (52) r^?^^*'^'^ ^fi- 



30 A solution of 1.2 g (3.1 mmoles) of 51 in 25 ml of 

methylene chloride was reacted with 2.0 g (6.2 mmoles) 
of 50-60% MCPBA according to the procedure of step 2 of 
procedure A in example 18 gave 1.16 g (90%) of 52 as a 
yellow oil- 



Step 4 . 2- ( (2-Ben2yl-4-methoxyphenylsulf onyDmethyl) - 
2-ethylhexanal (53) i^TT'^^i' 
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15 



Hydrogenation of 1.1 g of 52 according to the procedure 
of step 3 of procedure A of example 18 gave 53 as a 
yellow oil (1.1 g) . 

5 Step 5. (3a/ 4a, 5a) 3-Butyl-3-ethyl-4-hydroxy-7-methoxy- 

5-phenyl-2 ,3,4, S-tetrahydrobenzothiepine-l, 1-dioxide 
(48), and (3a, 4b, 5b) 3-Butyl-3-ethyl-4-hydroxy-7- 
methoxy-5-pbenyl-2,3,4,5-tetrahydrobeazothiepine-l,l- 

dioxide (49) /SC*'^^"* (^^""^l^^^ N 

A solution of 1.1 g of 53, 0/36 g orpotassium t- 
butoxide and 25 ml of anhydrous THF was held at reflux 
for 2 h and worked up as in step 4 of procedure A of 
example 18 to give 1.07 g of a crude product which was 
purified by HPLC to give 40 mg (4%) of 48 as crystals, 
mp 153-154 <=^C and 90 mg (8%) of 49 as solid, mp 136-140 



f^amnle 28 

20 5-phenyl-2, 3-dihydrospiroben20thiepine-3, 1' -cyclchexaae 

(57) 

Step 1. 1- (HydroxymethyD-cyclohexanecarboxaldehyde 
(54) 

25 To a cold (0 'c' mixture of 100 g (0.891 mole) of 

cyclohexanecarboxaldehyde, 76.5 g of 37% of 
formaldehyde in 225 ml of methanol was added dropwise 
90 ml of 1 N Sodium hydroxide in 1 h. The reaction 
mixture was stirred at room temperature over 48 then 

30 was evaporated to remove methanol. The reaction mixture 

was diluted with water and extracted with .methylene 
chloride. The organic layer was washed with water, 
brine, and dried over sodium sulfate and concentrated 
under vacuum to give 75 g (59.7%) of thick oil. Proton 

35 NMR and mass spectra were consistent with the product. 

Step 2 • 1- (mesyloxymethyl ) cyclohexanecarboxaldehyde 
(55) C 
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To a cold (0 'C* mixture of alcohol 54 (75 0.54 mole) 
and 65.29 g (0.57 mole) of methanesulfonyl chloride in 
80 ml of methylene chloride was added a solution of 
pyridine (47.96 g, 0.57 mole) in 40 ml of methylene 
chloride. The reaction mixture was stirred at room 
temperature for 18 h then quenched with water, 
acidified with cone. HCl and extracted with methylene 
chloride. The organic layer was washed with water, 
brine, and dried over sodium sulfate and concentrated 
under vacuum to give 91.63 g (77.8%) of thick oil. 
Proton NMR and mass spectra were consistent with the 



Benzoy Iphenylthio } methyl ) cyclohexanecarboxaldehyde (56) 

A mixture of 69 g (0.303 mole) of 2- 

mercaptobenzophenone, 82 g (0.303 mole) of mesylate 55, 
32 g of triethylamine, and 150 ml of diglyme was 
stirred and held at reflux for 24 h. The mixture was 
cooled, poured into dil. HCl and extracted with 
methylene chloride. The organic layer was washed with 
10% NaOH, water, brine, and dried over sodium sulfate 
and concentrated under vacuum to remove excess diglyme. 
This was purified by silica gel flush column (5% EtOAc: 
Hexane) and gave 18.6 g (75.9%) of yellow oil. Proton 
NMR and mass spectra were consistent with the product. 

Step 4 • S-Phenyl*2, 3-dihydro5pirobenzothiepine-3 # 1' - 



To a mixture of 6.19 g of zinc dust and 100 ml of dry 
DUE was added TiCl,(16.8 g, 0.108 mole) . The reaction 
mixture was heated to reflux for 2 h. A solution of 
coiiqpound 56 (8.3 g, 0.023 mole) in 50 ml of DME was 
added dropwise to the reaction mixture in 1 h and the 
mixture was held at reflux for 18 h. The mixture was 



product. 





cyclohexane (57) 




1^1 
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cooled, poured into water and extracted with ether . The 
organic layer was washed with water, brine, and dried 
over sodium sulfate, filtered through celite and 
concentrated under vacuum. The residue was purified by 
HPLC (10% EtOAc: Hexane) to give 4.6 g (64%) of white 
solid, mp 90-91 *C. Proton and carbon NMR and mass 
spectra were consistent with the product. 



Fvamnle 29 

8b-Phenyl-la, 2, 3, 8b-tetrahydrospiro (benzothiepino [4, 5- 
b ] cxir ene -2,1'- eye lohexane ) - 4 , 4 -dioxide (58) 

To a solution of 57 (4.6 g, 15 irmole) in 50 ml 
chloroform under nitrogen was added 55% MCPBA (16.5 g, 
52.6 mmole) portionwise with spatula. The reaction was 
held at reflux for 18 h and washed with 10% NaOH(3X), 
water, brine, and dried over sodium sulfate and 
concentrated under vacuum to give 5 g of crude product. 
This was recrystallized from Hexane/EtOAc to give 4.31 
g (81%) of yellow solid, mp 154-155 'C. Proton and 
carbon NMR and mass spectra were consistent with the 

trans-4-Hydroxy-5-phenyl-2, 3, 4, 5-tetrahydro 

spiro (ben20thiepine-3 , 1 ' -cyclohexane ) - 1 , 1-dioxide ( 59 ) 

A mixture of 0,5 g (1.4 mmoles) of 58 , 20 ml of 
ethanol,10 ml of methylene chloride and 0.4 g of 10% 
Pd/C catalyst was hydrogenated with 70 psi hydrogen for 
3 h at room temperature. The crude reaction slurry was 
filtered through Celite and evaporated to dryness. The 
residue was purified by KPLC (10% .EtOAc -Hexane, 25% 
EtOAc -Hexane ) . The first fraction was 300 mg (60%) as a 
white solid, mp 99-100 "c. Proton NMR showed this was 
a trans isomer. The second fraction gave 200 mg of 
solid which was impure cis isomer. 
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pvample 31 

cis-4-Hydroxy-5 -phenyl-2 , 3 , 4 r 5-tetrahydro 

spiro (ben2othiepine-3 , 1 ' -cyclohexane) -1, 1-dioxide ( 60 ) 

To a solution of 0.2 g (0.5S mmole) of 59 in 20 ml of 
CH,C1,, was added 8 g of 50% NaOH and one drop of 
Aliquat-336 {methyltricaprylylammonium chloride) phase 
transfer catalyst. The reaction mixture was stirred for 
10 h at room temperature. Twenty g of ice was added to 
the mixture and the mixture was extracted with CHjCl, 
(3x10 ml) washed with water, brine and dried over MgSO, 
and concentrated in vacuo to recover 0.15 g of crude 
product. This was recrystallized from Hexane/EtOAc to 
give 125 mg of white crystal, mp 209-210 *C . Proton 
and carbon NMR and mass spectra were consistent with 
the product. r-^^'''"^^^'^ .^^''\<^^ > 

(3a/4a,5a) 3 -Butyl-3 -ethyl -4 -hydroxy- 5 -phenyl -2, 3, 4, 5- 
tetrahydrobenzothiepine (61), and (3a,4b,5b) 3-Butyl-3- 
e thy 1 - 4 -hydroxy- 5 -phenyl- 2 ,3,4,5- 
tetrahydrobenzothiepine (62) 

To a solution of 0.5 g (1.47 mmole) of compound 47 in 5 
ml of anhydrous TKF was added 0.17 g (1.47 mmole) of . 
95% potassium t-butoxide. The reaction mixture was 
stirred at room temperature for 18 h and quenched with 
10 ml of 10% HCl. The organic was extracted into 
methylene chloride. The methylene chloride extract was 
dried over magnesium sulfate and concentrated in vacuo. 
The residue was purified by HPLC (2% EtOAc-hexane) to 
give 47 mg of 61 in the second fraction and 38 mg of 62 
in the third fraction. Proton NMR and mass spectra were 
consistent with the assigned structures. 



Example 33 




-193 
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(3a, 4a, 5a) 3-Butyl-3ethyl-4-hydroxy-7-amino-5-phenyl- 
2,3,4r5-tetraliydroben20tliiepine-l,l-dioxide (63) and 
(3a, 4b, 5b) 3-Butyl-3-ethyl-4-hydroxy-7-amino-5-phenyl- 
2 , 3 , 4 , 5- tetrahydrobeazothiepine-l , 1-dioxide { €4 ) 

An autoclave was charged with 200 mg of 37 in 40 cc 
ethanol and .02 g 10 % Pd/C. After purging with 
nitrogen the clave was charged with 100 psi hydrogen 
and heated to 55 C. The reaction was monitored by TLC 
and mass spec and allowed to proceed until all of 37 
was consumed. After the reaction was complete the 
catalyst was filtered and the solvent was removed in 
vacuo and the only observable product was amine €3. 
This same procedure was used to produce 64 from 38. 

(3a, 4a, 5a) 3-Butyl-3-et\iyl-4-hydroxy-7-methoxy-5- (3 • - 
methoxyphenyl) -2 , 3 , 4, S-tetrahydrobenzothiepine-l, 1- 
dioxide (65), and {3a, 4b, 5b) 3-Butyl-3-ethyl-4-hydroxy- 
7 -me thoxy- 5 - ( 3 • -me thoxypheny 1 ) - 2 , 3 , 4 , 5 - 
tetrahydrobenzothiepine-l, 1-dioxide (66) . 
Alkylation of e-methoxyphenol with 3 -methoxybenzyl 
chloride according to the procedure described in J . 
Chem. Soc, 2431 (1958) gave 4-methoxy-2- (3 ' - 
methoxybenzyl) phenol in 35% yield. This material was 
converted to compound 65, mp 138.5-141.5 ®C, and 
compound 66, mp 115.5-117.5 «^C, by the procedure 
similar to that in Example 18 method B. 



(3a* 4a, 5a) 3-Butyl-3'-ethyl-4-hydroxy-7-methoxyT5- (3 ' - 
(trifluoromethyl) phenyl) -2,3,4,5- 
tetrahydrobenzothiepine-1 , 1-dioxide ( 67 ) , and. 
( 3 a , 4b ; 5b ) 3 - Butyl - 3 - e thy 1 - 4 -hydroxy- 7 -me thoxy -.5 - ( 3 ' - 
(trifluoromethyl) phenyl) -2,3,4,5- 
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Alkylation of 4-methoxyphenol with 3- 
(trifluoromethyl) benzyl chloride according to the 
procedure described in J. Chem. Soc. 2431 (1958) gave 
4-methoxy-2 - (3 ' - (tr if luorome thy 1) benzyl) phenol . This 
material was converted to compound 67, mp 226.5-228 
and compound 68, mp 188-190«C, byu the procedure 
similar to that in Example 18 methodB. 3cj^ 

^^3^1^ ^^^^ 

(3a, 4a, 5a) 3-ButyI^3-ethyl-5- (4 ' -.f luorophenyl) -4- 
hydroxy-7-methoxy-2 ,3.4, 5-tetrahydrobenzothiepine-l, 1- 
dioxide (69), and (3a, 4b, 5b) 3-Butyl-3-ethyl-5- (4 ' - 
f luorophenyl ) -4-hydroxy-7-methoxy-2 ,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (70) . 

Alkylation of 4-methoxyphenol with 4-f luorobenzyl 
chloride according to the procedure described in J. 
Chem. Soc, 2431 (1958) gave 4-methoxy-2- (4 • - 
f luorobenzyl) phenol. This material was converted to 
compound 69 and compound 70 by the procedure similar to 
that in Example 18 method B. CoX^^'^^^ q J2a L^fiu 

5? ^aTnDl^ 37 C^\) ""^^^^ 

{3a, 4a, 5a) 3-Butyl-3-ethyl-5- (3 ' -f luorophenyl) -4- 
hydroxy-7"methoxy-2, 3, 4, 5-tetrahydrobenzothiepine-l, 1- 
dioxide (71), and (3a, 4b, 5b) 3-Butyl-3-ethyl-5- (3 ' - 
f luorophenyl) -4-hydroxy-7-methoxy-2 ,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (72). 

Al3cylation of 4-methoxyphenol with 3 -f luorobenzyl 
chloride according to the procedure described in J. 
Chem. Soc, 2431 (1958) gave 4-methoxy-2- (3 • - 
fluorobenzyl) phenol. This material was converted to 
compound 71 and compound 72 by the procedure similar to 
that in Example 18 method B. 
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(3a, 4a, 5a) 3-Butyl-3-ethyl-5- (2 ' -f luorophenyl) -4- 
hydroxy-7-niethoxy-2 ,3.4, 5-tetrahydrobenzothiepine-l , 1- 
dioxide (73), and (3a.4b,5b) 3-Butyl-3-ethyl-5-{2'- 
f luorophenyl) -4-hydroxy-7-methoxy-2 ,3,4,5- 
3 tetrahydrobenzothiepine-l,l-dioxide (74). 

Alkylation of 4-methoxyphenol with 2-fluorobenzyl 
chloride according to the procedure described in J. 
Chem. Soc, 2431 (1958) gave 4-raethoxy-2-(2*- 
10 fluorobenzyl) phenol. This material was converted to 

' compound 73 and compound 74 by the^ procedure similar to^ 
that in Example 18 method B. (of """^^Sk „ >^2X. /tf » 

E,,,^ as) <2^j; cn,) 

15 {3a, 4a, 5a) 3-Butyl-7-bromo-3-ethyl-4-hydroxy-5- (3 ' - 

methoxyphenyl) -2 ,3.4, 5-tetrahydrobenzothiepine-l , 1- 
dioxide (75), and {3a, 4b, 5b) 3-Butyl-7-bromo-3-ethyl-4- 
hydroxy-5- {3 ' -methoxyphenyl) -2,3,4.5- 
tetrahydroben20thiepine-l,l-dioxide (76). 

20 

Alkylation of 4-bromophenol with 3-methoxyben2yl 
chloride according to the procedure described in J. 
Chem. Soc, 2431 (1958) gave 4-bromo-2- (3 ' - 
methoxybenzyl) phenol.. This material was converted to 
25 compound 75, mp 97-101.5 ®C, and compound 76, mp 102- 

106 ®C, by the procedure similar to that in^Example 18 
method B. XSS^^\^^<^ SSX O^f^*^ 

30 {3a, 4a, 5a) 3-Butyl-3-ethyl-7-f luoro-5- (4 • 

f luorophenyl) -4 -hydroxy-2 ,3,4,5-* 

tetrahydrobenzothiepine-1 , 1-dioxide (77), and 

(3a, 4b, 5b) 3-Butyl-3-ethyl-7-f luoro-5- (4 ' - 

f luorophenyl ) - 4 -hydroxy- 2,3,4,5- . 
35 tetrahydrobenzothiepine-l,l-dioxide (78). 

Allcylation of 4-f luorophenol with 4- fluorobenzyl 
chloride according to the procedure described in J. 

1^4 
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10 



15 



Chem. Soc, 2431 (1958) gave 4-fluoro-2- (4 •- 
f luorobenzyDphenol, This material was converted to 
compound 77, mp 228-230 and compound 78, mp 134.5- 
139 by the procedure similar to that in Example 18 
method B. .>C2r^''^n^eH 



{3a, 4a, 5a) 3-Butyl-3-ethyl-7-f luoro-4-hydroxy-5- (3 • - 
methoxyphenyl) -2,3,4, 5-tetrahydrobenzothiepine-l, 1- 
dioxide (79), and (3a, 4b, 5b) 3-Butyl-3-ethyl-7-f luoro- 
40hydroxy-5- (3 • -methoxyphenyl) -2,3,4,5- 
tetrahydrobenzothiepine-1 , 1-dioxide ( 80) . 

Alkylation of 4-f luorophenol with 3-methoxybenzyl 
chloride according to the procedure described in J . 
Chem. Soc, 2431 (1958) gave 4-f luoro-2- (3 ' - 
methoxybenzyl) phenol. This material was converted to 
compound 79, as a solid and compound 80, mp 153-155 
by the procedure similar to that in Example 18 method 



(3a, 4b, 5b) 3-Butyl-3-ethyl-5- (4 • -fluor ©phenyl) -4- 
25 hydroxy-7-methylthio-2 ,3,4, 5-tetrahydrobenzothiepine- 

1, 1-dioxide (81). 

A mixture of 0.68 (1.66 mmol) of compound 77, 0.2 g (5 
mmol) of sodium methanethiolate and 15 ml of anhydrous 

30 DMF was stirred at room temperature for 16 days. The 

reaction mixture was dilute with ether and washed with 

water and brine and dried over M^SO^. The ether 

solution was concentrated in vacuo. The residue was 
purified by HPLC (20% ethyl acetate in hexanes) . The 

35 first fraction was impure (3a, 4a, 5a) 3-butyl-3-ethyl-4- 

hydroxy-7-methylthio-5- (4 * -f luorophenyl) -2,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide. The second 
fraction was compound 81, mp 185-186 • 5 ®C. 

1^1 
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(3a, 4b, 5b) 3-Butyl-3-ethyl-5- (4 • -f luorophenyl) -4- 
hydroxy-7- ( 1-pyrrolidinyl) -2,3,4,5- 
5 tetrahydrobenzothiepine-l,l-dioxide (82) . 

A mixture of 0.53 g (1.30 mmol) of compound 78 and 5 ml 
of pyrrolidine was held at reflux for 1 h. The 
reaction mixture was diluted with ether and washed with 
10 water and brine and dried over M^SO^. The ether 

solution was concentrated in vacuo. The residue was 
crystallized from ether-hexanes to give compound 82, mp 

174.5-177 oc. 

IS Fxample 44 ^ ^^^J f 

(3a, 4b, 5b) 3-Butyl-3-ethyl-5- (4 ' -f luorophenyl) -4- ^p^— > 
hydroxy-7- (1-morpholinyl) -2,3,4,5- X^\^^Jj^£i 
tetrahydrobenzothiepine-l.l-dibxide (83). ' — ' J '"'o« 

20 A mixture of 0.4 g (0.98 mmol) of compound 78 and 5.0 g 

(56 mmol) of morpholine was held at reflux for 2 h and 
concentrated in vacuo. The residue was diluted with 
ether (30 ml) and washed with water and brine and dried 
over M^SO^. The ether solution was concentrated in 

25 vacuo. The residue was recrystallized from ether- 

hexanes to give compound 83, mp 176.5-187.5 **C. 

Ei^^inplg 45 

(3a, 4a, 5a) 3-Butyl-3-ethyl-5- (4 • -f luorophenyl) -4- 
30 hydroxy-7 -methyl-2 ,3,4, 5-tetrahydrobenzothiepine-l, 1- 

dioxide (84), and (3a, 4b, 5b) 3-Butyl-3-ethyl-5- (4 • - 
f luorophenyi) -4-hydroxy-7-methyl-273 , 4 , 5-~ " 
tetrahydrobenzothiepine-1, 1-dioxide (85) . 

35 Allcylation of 4-methylphenol with 4-f luorobenzyl' 

chloride according to the procedure described in J. 
Chem. Soc, 2431 (1958) gave 4-methyl-2- (4 • - 
f luorobenzyl) phea 1) . This material was converted to 

\% 
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compound 84 and compound 85 by the^j^rocedure similar^ to 
that in Example 18 method ^-^^X^CJ^^ "^^^^^S^^^^ 

5 {3a, 4b, 5b) 3-Butyl-3-ethyl-4-hydroxy-5- (4 ' - ^'J 

hydroxyphenyl ) -7 "methoxy-2 ,3,4,5- 
tetrahydroben20thiepine-l,l-dioxide (86), and 
{3a, 4b, 5b) 3 -Butyl-3-ethyl-4 , 7-dihydroxy-5- (4 • - 
hydroxyphenyl ) -2 , 3 , 4 , 5- tetrahydrobenzothiepine-l , 1- 

10 dioxide (87) . 

To a solution of 0.52 (1.2 mmol) of compound 66 in 20 
ml of methylene chloride was added 1.7 g (6.78 mmol) of 
born tribromide. The reaction mixture was cooled to - 
15 78 ®C and was stirred for 4 min. An additional 0.3 ml 

of boron tribromide was added to the reaction mixture 
and the reaction mixture was stirred at -78 °C for 1 h 
and quenced with 2 N HCl. The organic was extracted 
into ether. The ether layer was washed with brine, 
20 dried over M^SO,, and concentrated in vacuo. The 

residue (0.48 g) was purified by HPLC (30% ethyl 
acetate in hexanes) . The first fraction was 0.11 g of 
compound 86 as a white solid, mp 171.5-173 ®C. The 
second fraction was crystallized from chlorofonn to 
25 give 0.04 g of compound 87 as a white solid, mp 264 ^'C 

(dec) . roT^'^'^'V-*^ 



liJ'^^''^ — r'* 

{3a, 4b, 5b) 3-Butyl-3-ethyl-4,7-dihydroxy-S- (4 ' - 
30 f luorophenyl) -2 ,3,4, S-tetrahydrobenzothiepine-l , 1- 

di oxide (88) . 

Reaction of compound 70 with excess boron tribromide at 
room temperature and worked up as in Exanple ,46 gave 
3S compoxmd 88 a£ter an HPLC purification. 



Example 48 Jjf^ 
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(3a,4b..5b) 3-Butyl-3-ethyl-5- (4 ' -f luorophenyl) -4- 
hydroxy-7- (1-azetidinyl) -2,3,4,5- 
tetrahydrobenzothiepine-l,l-clioxide (89) . 

5 A mixture of 0.20 g (0.49 mmol) of conqpound 78, and 2.0 

g (35 mmol) of aztidine was held at reflux for 3 h and 
concentrated in vacuo. The residue was diluted with 
ether (30 ml) and washed with water and brine and dried 
over MgS04. The ether solution was concentrated on a 

10 steam bath. The separated crystals were filtered to 

give 0.136 g of 89 as prisms, mp 196.5-199.5 "C. 

(3a, 4a, 5a) 3 -Butyl-3^t1lyl-5- (3 ' -methoxyphenyl) -4- 
j5 hydroxy-7-methylthio-2 ,3,4, B-tetrahydrobenzothiepine- 

1,1-dioxide (90). {3a, 4b, 5b) 3-Butyl-3-ethyl-5- (3 » - 
methoxyphenyl) -4-hydroxy-7-methylthio-2,3 , 4, 5- 
tetrahydroben20thiepine-l,l-dioxide (91) . 

20 A mixture of 0.4 g (0.95 mmol) of compound 79, 0.08 g 

(1.14 mmol) of sodium methanethiolate and 15 ml of 
anhydrous DMF was stirred at 60 ®C for 2 h. An 
additional 1.4 mmol of sodium methanethiolate was added 
to the reaction mixture and the mixture was stirred at 

25 60 for an additional 2 h. The reaction mixture was 

triturated with 100 ml of water and extracted methylene 
chloride. The methylene chloride water mixture was 
filtered through Celite and the methylene chloride 
layer was dried over M^SO. and concentrated in vacuo. 

30 The first fraction (0.1 g) was compound 90, mp 117-121 

©C. The second fraction (0.16 g) was compound 91, mp 
68-76- OC. 



wo 98/40375 



PCTAJS98/03792 



s 



10 



15 



20 



Example gO 

Preparation of polyethyleneglycol fxmctionalized 
benzothiepine 



Mo. 141 




Mo* 



136 



25 



A 50 ml rb flash \mder a nitrogen atmosphere was 
charged with 0.54 g of M-Tres-5000 (Polyethyleneglycol 
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Tresylate [methoxy-PEG-Tres , MW 5000] purchased from 
Shearwater Polymers Inc., 2130 Memorial Par)cway, SW, 
Huntsville, Alabama 35801), 0.055 g Compound No. 136, 
0,326 C.CO, and 2cc anhydrous acetonitrile. The 
reaction was stirred at 30 C for S days and then the 
solution was filtered to remove salts. Next, the 
acetonitrile was removed under vacuum and the product 
was dissolved in THF and then precipitated by addition 
of hexane. The polymer precipitate was isolate by 
filtration from the solvent mixture (THF /hexane ) . This 
precipitation procedure was continued until no Compound 
No. 136 was detected in the precipitated product (by 
TLC Si02). Next, the polymer precipitate was dissolved 
in water and filtered and the water soluble polymer was 
dialyzed for 48 hours through a cellulose dialysis tube 
(spectrum® 7 ,45 mm x 0.5 ft, cutoff 1,000 MW) . The 
polymer solution was then removed from the dialysis 
tube and lyophilized until dried. The NMR was 
consistent with the desired product A and gel 
permeation chromatography indicated the presence of a 
4500 MW polymer and also verified that no free Compound 
No. 136 was present. This material was active in the 
IBAT in vitro cell assay. 



X0% 
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Preparation of Compound 140 




A 2-necked 50 ml round bottom Flask was charged with 
0.42g of Tres-3400 {Polyethyleneglycol Tresylate [Tres- 
PEG-Tres,MW 3400] purchased from Shearwater Polymers 
Inc., 2130 Memorial Parkway, SW. Huntsville, Alabama 
35801), 0,1 potassium carbonate, O.lOOg of Compound No. 
Ill and "5"ml anhydrous DMF~Stir for 6 days" at 27 **C. 
TLC indicated the disappearance of the starting 
Compound No. 111. The solution waS transferred to a 
separatory funnel and diluted with 50 cc methylene 
chloride and then extracted with water. ' The organic 
layer was evaporated to dryness by means of a rotary 



10 



20 
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evaporator. Dry wgt. 0.4875 g. Next, the polymer was 
dissolved in water and then dialyz d for 48 hours at 40 
•C through a cellulose dialysis tube (spectrum® 7 ,45im 
X 0.5 ft. cutoff 1,000 MW). The polymer solution was 
then removed from the dialysis tube and lyophilized 
until dried 0.341 g) . NMR was consistent with the 
desired product B. 




No. 134 



A 10 cc vial was charged with 0.21 g of Compound No. 
136 (O.Smmoles). 0.17g (1.3 mmoles) potassium carbonate, 
15 0.6g (1.5 mmoles) of 1, 2-bis- (2-iodoethoxy) -ethane and 

10 cc DMF. The reaction was stirred for 4 days at room 
temperature and then worked up by washing with 
ether /water. The ether layer was stripped to dryness 
and the desired product Compound No. 134 was isolated 
on a silica gel column using 80/20 hexane ethyl 
acetate . 
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No. 112 
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A two necked 25 ml round bottom Flask was charged with 
0.5g (1.24mmoles) of 69462. 13 mis of anhydrous DMF, 
0.055g of 60% NaH dispersion and 0.230g (0.62 mmoles) 
of 1,2-Bis t2-iodoethoxylethanel at 10 "C under 
nitogen. Next, the reaction was slowly heated to 40 
•C. After 14 hours all of the Conpound No. 113 was 
consumed and the reaction was cooled to room 
temperature and extracted with ether/water. The ether 
layer was evaporated to dryness and then 
chromatographed on Silicage (80/20 ethyl 
acetate/hexane) . Isolated Compound No. 112 (0.28 g) 
was characterized by NMR and mass spec. 

Fxamale 55 
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In a 50 ml round bottom Flask, add 0.7g (1.8 mmoles) of 
Compound No. 136, 0.621g of potassium carbonate, 6 ml 
DMF, and 0.33g of 1,2-Bis [2-iodoethoxylethane] . Stir 
5 at 40 ®C under nitrogen for 12 hours. The workup and 

isolation was the same procedure for Compound No. 112. 

Examples 56 and 57 (Compound Nos. T^l and 137) 
The compositions of these compounds are shown in Table 
10 3. 

The same procedure as for Example 55 except appropriate 
benzothiepine was used. 



.15 



Example 58 (Compound No. 139) 

The composition of this compound is shovm in Table 3. 
Same procedure as for Example 55 with appropriate 
benzothiepine 1,6 diiodohexane was used instead of 1,2- 
Bis [2-iodoethoxylethane] . 



20 



Example 59 (Compo und No. 101) 




No. 



101 



25 



This compound is prepared by condensing the 7-NHj 
benzothiepine with the 1, 12-dodecane dicarboxylic acid 
or acid halide. 



X 1 
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Pvampl^ 60 f Compound No. 1041 




No. 104 



2-Chloro-4-nitrobenzophenone is reduced with 
triethylsilane and trif luoromethane sulfonic acid to 2- 
chloro-4-nitrodiphenylmethane 32, Reaction of 32 with 

IQ lithium sulfide followed by reacting the resulting 

sulfide with mesylate IV gives sulf ide-aldehyde XXIII. 
Oxidation of XXIII with 2 equivalents of MCPBA yields 
sulfone-aldehyde XXIV (see Scheme 5). Reduction of the 
sulf one-aldehyde XXV formaldehyde and 100 psi hydrogen 

15 and 55 C for 12 hours catalyzed by palladium on carbon 

in the same reaction vessel yields the substituted 
dimethylamine derivative XXVIII. Cyclization of XXVII 
with potassium t-butoxide yields a mixture of 
substituted amino derivatives of this invention 

20 Compound No. 104. 
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Scheme 6 




F.y ample 61 



10 




No. 102 



15 



A 1 o2. Fisner-porter bottle was charged with 0.14 g 
(0.34 inmoles) of 70112, 0.97 gms (.6.8 iranoles) of methyl 
iodide, and 7 ml of anhydrous acetonitrile. Heat to 50 
**C for 4 days. The quat. Salt Compound No. 192 was 
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isolated by concentrating to 1 cc acetonitrile 
precipitating with diethyl ether. 
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\ N 

/t\ No. 125 

A 0.1 g (0.159 mmoles) sample of Compound No. 134 was 
dissolved in 15 ml of anhydrous acetonitrile in a 
Fischer-porter bottle and then trimethylamine was 
bubbled through the solution for 5 minutes at 0 *C and 
then capped and warmed to room temperature. The 
reaction was stirred overnight and the desired product 
was isolated by removing solvent by rotary evaporation. 

Example r Compo und No. 295) 




No. 295 
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)H 



No. 113 



Sodium Hydride 60% (11 mg, 0.27 mmoles) in 1 cc of 
acetonitrile at 0 ""C was reacted with 0.248 mmoles (.10 
g) of Compound No. 54 in 2.5cc of acetonitrile at 0 '^C. 
Next, 0.(980g 2.48 mmoles) of 1,2-Bis t2- 
iodoethoxylethane] . After warming to room temperature, 
stir for 14 hours. The product was isolated by col\imn 
chromatography . 

Example 64 (Compound No. 286) 



Following a procedure similar to the one described 



in Example 86, infra (see Compound No. 118), the title 
compound was prepared and purified as a colorless 
solid; mp 180-181 ^C; 'H NMR (CHCl,) 5 0.85 (t, J = 6 
Hz, 3H., 0.92 (t, J = 6 Hz, 3H) , 1.24-1.42 (m, 2H) , 
1.46-1.56 (m, IH), 1.64-1.80 (m, IH) , 2.24-2.38 (m, 
IH), 3.15 (AB, J„ = 15 Hz, Av = 42 Hz, 2H) , 4.20 (d, J 




p 



No. 286 
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= 8 Hz, IH), 5.13 (s, 2H). 5.53 (s, IH) . 6.46 (s. IH) , 
6.6S (s, IH), 7.29-7.51 (m, lOH) , 7.74 (d. J = 8 Hz. 
IH), 8.06 (d, J = 8 HZ. IH). FABMS m/z 494 (M+H) . HRMS 
calcd for (M+H) 494.2001. found 494.1993. final. Calcd. 
for C„H„NO,S: C, 68.13; H, 6.33; N, 2.84. Found: C, 
68.19; H. 6.56; N, 2.74. 
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0 

"2*^ f -bH 




No. 287 



Following a procedure similar to the one described 
in Example 89, infra (see Compound No. 121), the title 
compound was prepared and purified as a colorless 
solid: mp 245-246 »C, NMR (CDCl,) 8 0.84 (t. J = 6 
HZ. 3H). 0.92 (t, J = 6 Hz, 3H) , 1.28, (d, J = 8 Hz, 
IH). 1.32-1.42 (m, IH) , 1.48-1.60 (m, IH) , 1.64-1.80 
(m, IH). 2.20-2.36 (m. IH) , 3.09 (AB, = 15 Hz, Av = 
42 HZ. 2H). 3.97 (bs, 2H) , 4.15 (d. J = 8 Hz, IH) , 5.49 
(s. IH), S.95 (s. IH), 6.54 (d, J = 7 Hz, IH) , 7.29- 
7.53 (m. 5H). 7.88 (d, J = 8 Hz. IH) ; ESMS 366 (M+Li) . 
An«1. Calcd. for C„H„NO,S: C. 66.82; H, 7.01; N. 3.90. 
Found: C. 66.54; H. 7.20; N. 3.69. 

Pvamole Kg (Compound No. 288) 




No. 288 
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Following a procedure similar to the one described 
in Example 89, infra (see Compound No. 121), the title 
compound was prepared and purified by silica gel 
chromatography to give the desired product as a 
colorless solid: mp 185-186»C; NMR (CDCl,) 51.12 (s, 
3H), 1.49 (s, 3H), 3.00 (d, J = 15 Hz, IH) , 3.28 (d, J 
» 15 H2, IH), 4.00 (s, IH), 5.30 (s, IH) , 5.51 (s, IH) , 
5.97 Is, IH), 6.56 (dd. J = 2.1, 8.4 Hz, IH) , 7.31-7.52 
(m, 5H). 7.89 (d. J = 8.4 Hz, IH) . MS (FAB+) (M+H) m/z 
332. 

P-^amplq fi7 fromonnnd No. 289) 




No. 289 



Following a procedure similar to the one described 
in Example 89 (see Compound No. 121), the title 
compound was prepared and purified by silica gel 
chromatography to give the desired product as a white 
solid: mp 205-206 'C; 'H NMR (CDCl,) 6 0.80-0.95 (m, 
6H), 1.10-1.70 (m, 7H), 2.15 (n, IH) , 3.02 (d, J = 15.3 
Hz. 2H), 3.15 (d, J » 15.1 Hz. 2H) , 3.96 (s. br. 2H) . 
4.14 (d, J = 7.8 Hz. IH), 5.51 (s, IH) , 5.94 (d. J = 
2.2, IH). 6.54 (dd. J = 8.5. 2.2 Hz, IH) , 7.28-7.50 (m, 
6H), 7.87 (d. J « 8.5 Hz. IH) . MS (FAB): m/z 388 (M+H). 

Example 68 (Compound No. 2901 
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H, 



6'^ 



No, 290 



Following a procedure similar to the one described 
in Example 89, infra (see Compound No. 121), the title 
compound was prepared and purified as a colorless 
solid: mp = 96-98 ^'C, 'K NMR (CDCl,) 5 0.92 (t, J = 7 
Hz, 6H), 1.03-1.70 (m, IIH) , 2.21 (t, J = 8 Hz, IH) , 
3.09 (AB, =- 18 Hz, Av = 38 Hz, 2H) , 3.96 (bs, 2H) , 
4.14 {d, J = 7 Hz, IH), 5.51 (s, IH) , 5.94 (s, IH) , 
6.56 (d, J = 9 Hz, IH) , 7.41-7.53 {m, 6H) , 7.87 (d, J = 
8 Hz, IH); FABMS m/z 416 (M+H) . 

Example 69 



Following a procedure similar to the one described 
in Example 86, infra (see Compound* No. 118), the title 
compound was prepared and purified as a colorless 
solid: 'H NMR (CDCl,) 5 0.91 (t, J = 7 Hz, 6H) , 1.02- 
1.52 (m, IIH), 1.60-1.70 (m, IH) , 2.23 (t, J = 8 Hz, 




0 



No. 291 
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IH), 3.12 (AB, J„ = 18 Hz, Av = 35 Hz. 2H) , 4.18 (d, J 
= 7 HZ. IH), 5.13 (s. 2H). 5.53 (s. IH) , 6.43 (s. IH) , 
6.65 {s, IH), 7.29-7.52 (m, lOH) , 7.74 {d. J = 9 Hz, 
IH), 8.03 (d. J = 8 Hz, IH); ESMS m/Z 556 (M+Li) . 
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Example 70 tronrnound No. 292) 




No. 292 



Following a procedure similar t6 the one descried 
in Example 89, infra (see Compound No. 121), the title 
compound was prepared and purified as a colorless 
solid: mp = 111-112. 5»C, 'H NMR (CDCl,) 5 0.90 (t, J = 8 
10 Hz, 6H), 1.03-1.50 {m, lOH) , 1.55-1.70 (m, 2H) , 2.18 

(t, J = 12 Hz. 2H), 3.07 (AB, J„ = 15 Hz, Av = 45 Hz, 
2H), 4,09 (bs, 2H). 5.49 (s, IH) , 5.91 (s, IH) , 6.55 
(d, J = 9 Hz. IH), 7.10 {t. J = 7 Hz, 2H) . 7.46 (t. J = 
6 Hz, 2H). 7.87 (d, J = 9 Hz. IH) . 

15 

Fxamole 71 (Compound No. 293) 



20 



FhCH 




No. 293 



During the preparation of Compound No. 290 from 
Compound No. 291 using BBr,. the title compound was 
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isolated: 'h NMR (CDCl,) 5 0.85 (t, J = 6 Hz. 6H) , 0.98- 
1.60 (m, lOH), 1.50-1.66 {m, 2H) , 2.16 {t, J = 8 Hz, 
IH), 3.04 (AB, = 15 Hz, Av = 41 Hz, 2H) , 4.08 (s, 
IH), 4.12 (s, IH), 5.44 (s, IH) , 5.84 {s, IH) , 6.42 (d, 
J = 9 Hz, IH), 7.12 (d, J = 8 Hz, 2H) , 7.16-7.26 (m, 
lOH), 7.83 (d, J = 8 Hz, IH) ; ESMS m/z 512 (M+Li) . 

Example 7 ^ (Compound No. 294) 

Following a procedure similar to the one described 
in Example 60 (Compound No. 104), the title compound 
was prepared and purified as a colorless solid: ^H NMR 
(CDCl,) 5 0.90 (t, J = 6 Hz, 6H), 1.05-1.54 (m, 9H) , 
1.60-1.70 (m, IH), 2.24 {t, J = 8 Hz, IH) , 2.80 (s, 
6H), 3.05 (AB, J„ = 15 Hz, Av = 42 Hz, 2H) , 4.05-4.18 
(m, 2H), 5.53 (s, IH) , 5.93 (s, IH) , 6.94 (d, J = 9 Hz, 
IH), 7.27-7.42 (m, 4H) , 7.45 (d, J = 8 Hz, 2H) , 7.87 
(d, J = 9 Hz, IH) ; ESMS m/z 444 (M+H) . 

Structures of the compounds of Examples 33 to 72 
are shown in Tables 3 and 3A. 

Examples 73-79. 87. 88 and 91-102 

Using in each instance a method generally 
described in those of Examples 1 to 72 appropriate to 
the substituents to be introduced, compounds were 
prepared having the structures set forth in Table 3. 
The starting materials illustrated in the reaction 
schemes shown above were varied in accordance with 
principles of organic synthesis well )cnown to the art 
to introduce the indicated substituents in the 4- and 
5- positions (R', R*, R*, R*) and in the indicated 
position on the benzo ring (R") . 
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Structures of the the compounds produced in 
Examples 73-102 are set forth in Tables 3 and 3 A. 

Fvaimles 80-84 

Preparation of 115, 116, 111, 113 
Preparation of 4-chloro-3-[4-methoxy- 
phenylmethyl] -nitrobenzene. 

In a 500 ml 2-necked rb flask weigh out 68.3 gms 
phosphorus pentachloride (0.328 mole 1.1 eq) . Add 50 
mis chlorobenzene. Slowly add 60 gms 2-chloro-5- 
nitrobenzoic acid (0.298 mole). Stir at room temp 
overnight under N2 then heat 1 hr at 50C. 

Remove chlorobenzene by high vacuum. Wash residue 
with hexane. Dry wt=55.5 gms. 

In the same rb flask, dissolve acid chloride (55.5 
g 0.25 mole) from above with 100 mis anisole (about 3.4 
eq) . Chill solution with ice bath while purging with 
N2. Slowly add 40.3g aluminum chloride (1.2 eq 0.3 
mole) . Stir under N, for 24 hrs. 

After 24 hrs, the solution was poured into 300 mis 
IN HCl soln. (cold) . Stir this for 15 min. Extract 
several times with diethyl ether. Extract organic 
layer once with 2% aqueous NaOH then twice with water. 
Dry organic layer with MgS04, dry on vac line. Solid 
is washed well with ether and then ethanol before 
drying. Wt=34.57g (mixture of meta, ortho and para). 



Elemental theory found 

C 57.65 57.45 

H 3.46 5.51 
N 4.8 4.8 

CI 12.15 12.16 
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With "the next step of the reduction of the ketone 
with trifluorome thane sulfonic aid and triethyl silane, 
crystallization with ethyl acetate/hexane affords pure 
4-chloro-3- [4-methoxy-phenylmethyl] -nitrobenzene. 

4-Chloro-3- [4-methoxy-phenylmethyl] -nitrobenzene 
was then reacted as specified in the synthesis of 117 
and 118 from 2-chloro-4-nitrophenylmethane . From these 
procedures 115 and 116 can be synthesized. Compounds 
111 and 113 can be synthesized from the procedure used 
to prepare compound 121. 

Compound 114 can be prepared by reaction of 116 
with ethyl mercaptan and aluminum trichloride. 

gxamnles 8 5 and 86 
Preparation of 117 and 118 

2-Chloro-4-nitrobenzophenone is reduced with 
triethylsilane and trif luoromethane sulfonic acid- to 2- 
chloro-4-nitrodiphenylmethane 32. Reaction of 32 with 
lithium sulfide followed by reacting the resulting 
sulfide with mesylate IV gives sul fide-aldehyde XXIII. 
Oxidation of XXIII with 2 equivalents of MCPBA yields 
sulf one-aldehyde XXIII. Oxidation of XXIII with 2 
equivalents of MCPBA yields sulf one-aldehyde XXIV (see 
Scheme 5) . 

The sul fone- aldehyde (31.8 g) was dissolved in 
ethanol/ toluene and placed in a parr reactor with 100 
ml toluene and 100 ml of ethanol and 3,2 g of 10% Pd/C 
and heated to 55 C and 100 psi of hydrogen gas for 14 
hours. The reaction was then filtered to remove the 
catalyst. The amine product (.076 moles, 29.5 g) from 
this reaction was then reacted with benzyl 
chloroformate (27. 4g) in toluene in the presence of 35 
g of potassium carbonate and stirred at room 
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temperature overnight. After work up by extraction 
with water, the CBZ protected amine product was further 
purified by precipitation from toluene /hexane. 

The CBZ protected amine product was then reacted 
with 3 equivalents of potassium t-butoxide in THF at 0 
C to yield compounds 117 and 118 which were separated 
by silica gel column chromatography. 

pyp^lQg pq and 90 

Preparation of 121 or 122 

Compound 118 (.013 moles, 6,79g) is dissolved in 
135 ml of dry chloroform and cooled to -78 C, next 1.85 
ml of boron tribromide (4.9 g) was added and the 
reaction is allowed to warm to room temperature. 
Reaction is complete after 1.5 hours. The reaction is 
quenched by addition of 10% potassium carbonate at 0 C 
and extract with ether. Removal of ether yields 
compound 121. A similar procedure can be used to 
produce 122 from 117. 

Vy^mr^l^s 93-96 

Compounds 126, 127. 128 and 129 as set forth in 
Table 3 were prepared substantially in the manner 
described above for compounds 115, 116, 111 and 113, 
respectively, except that f luorobenzene was used as a 
starting material in place of anisole. 
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TABLE 3 

Specific coMouads {S102-111, 113-130, 132- 
134, 136, 138, 142-144, 262-296) 




Co# • 



rS 



R< 



(R*)g 



Be. 
61 



60 



77 

78 

79 
80 

81 
82 
83 
84 



102 Et- n-Bu- EO- H- 



73 103 n-Bu- Et- EO- E- 



Ph- 



Ph- 



104 £t- n-Bu- EO- E- Ph-. 
74 • 105 Et- Ji-Su- EO- B- Ph- 



•75 106 Et- n-3u- EO- E- 



Ph- 



76 107 n-3u- Et- KO- E- p-n-CioE2l- 

-0-Ph- 



108 Et- n-3u- EO- E- 



Ph- 



109 Et- n-Bu- EO- E- p-n-CioE2i- 

-0-Ph- 

110 Et- n-Bu- BO- B- Ph- 

111 n-Bu- Et- BO- B- p-EO-Ph- 



113 Et- n-Bu- BO- B- p-EO-Ph- 

114 Et- n-Bu- EO- E- P-CB3O-? fa- 
ns n-Bu- Et- EO- B- p-CB30-Ph- 
116 Et- n-Bu- HO- H- p-CH30-Ph- 



E- 

E- 

H- 
E- 

B- 

E- 

B- 

H- 

B- 
E- 

B- 

a- 

H- 
H- 



(CH3) 3N+- 

I-/ 7- 
{CE3)3N*- 

7-{CK3)2N- 

7- 

CH3SO2NS- 

7-3r-CH2- 
CONH- 

7-NB2- 



7- 

CsSiiCONE- 

7-ira2- 



7-CH3CONE- 
7-NB2- 

7-NH2- 

7-Na2- 
7-NE-CB2 
7-NK-CB2 
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85 


117 


n-Bu- 


Et- 


HO- 


H- 


00 


xxo 


St w 


n— Bu" 


KO- 


H- 


0/ 


119 


Et- 


n— Bu~ 


HO- 


H- 


88 


120 


n-Bu- 


Et- 


HO- 


H- 


89 


121 


Et- 


n-Bu- 


HO- 


H- 


90 


122 


n-Bu- 


Et- 


RO- 


H- 


91 


123 


Et- 


n-Bu- 


KO- 


K- 


92 


124 


_n-Bu- 


Et- 


KO- 


K- 


62 


125 


Et- 


n-Bu- 


EO- 


K- 


93 


126 


n-Bu- 


Et- 


EO- 


E- 


94 


127 


n-Bu- 


Et- 


EO- 


K- 


95 


128 


Et- 


n-Bu- 


EO- 


E- 


96 


129 


Et- 


n-Bu- 


EO- 


S- 


97 


130 


Et- 


n-Bu- 


HO- 


E- 


98 


132 


Et- 


n-Bu- 


HO- 


H- 


99 


133 


Et- 


n-Bu- 


KO- 


H- 


52 


134 


Et- 


n-Bu- 


HO- 


H- 


100 


136 


Et- 


n-Bu- 


HO- 


H- 





H- 


7-NE-CBZ 


Ph- 


E- 


7-NB-CBZ 


Ph- 


E- 


7-NHC02-t- 
Bu 


Ph- 


H- 


7-NHC02-t- 
Bu 


Ph- 


E- 


7-NB2- 


Ph- 


B- 


7-NB2- 


Ph- 


H- 


7-n-CsEi3- 
NB- 


Ph- 


H- 


7-n-C6Hi3- 
NH- 


Ph*- 


E- 


8- 

(CH3)3 N*( 
CE2CH2O) 3- 


p-?-?h- 


H- 


7-NH-CSZ 


p-?-?h- 


E- 


7-MH2- 


p-r-?h- 


E- 


7-NE-CBZ 


p-r-?h- 


H- 


7-NB2- 


Ph- 


K- 


8- 

(CE3) 3N* 
C6H12O- 


Ph- 


E- 


8-phthal- 
imidyl- 
CsBizO- 


Ph- 


B- 


; ^8-n-CioB2i" 


Ph- 


B- 


8- I- 
(C2B4O) 3- 


Ph- 


B- 


8- BO- 
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101 


138 


n-Bu- 


Et- 


HO- 


E- 


Ph- 


H- 


49 


90 


Et- 


n-Bu- 


H- 


HO- 

1 


B- 


n-CB30-Ph- 


49 


91 


Et- 


n-Bu- 


HO- 


B- 


m-CBaO-Ph- 


H- 


48 


89 


Zt- 


n-Bu- 


EO- 


. E- 


p-F-Ph- 


H- 



8- CH3CO2- 



7-ca3S- 

7-(N)- 
azetidine 



34 


66 


Et- 


n-Bu- 


EO- 


H- 


Bi-CEsO-Pli- 


H- 


7-CS3O- 


34 


65 


Et- 


n-Bu- E- 


EO- 


E- 


n-CHnO-Ph- 


7-CS3O- 


35 


68 


Et- 


n-3u- KO- 


E- 




R- 


7-CH3O- 


35 


67 


Et- 


n-3u- 


K- 


EO- 


E- • 




7--CH3O- 


46 


87 


Et- 


n-Bu- 


EO- 


E- 


ni-HO-?h- 


K- 


7-HO- 


46 


86 


Et- 


n-3u- 


EO- 


E- 


tn-EO-Ph- 


E- 


7-CE3O- 


36 


70 


Et- 


n-Bu- 


EO- 


E- 


p-?-?h- 


E- 


7-CE3O- 


36 


69 


Et- 


n-Bu- 


K- 


EO- 


E- 


p-r-Ph- 


7-CS3O- 


47 


88 


Et- 


n-Bu- 


EO- 


K- 


p-r-?h- 


E- 


7-EO- 


39 


76 


Et- 


n-Bu- 


EO- 


H- 


m-CK30-Ph- 


H- 


7-3r- 


39 


75 


Et- 


n-Bu- 


B- 


EO- 


R- 


m-CE30-?h- 


7-Br- 


40 


77 


Et- 


n-Bu- 


H- 


EO- 


R- 


p-?-Ph- 


7-F- 


40 


78 


Et- 


n-Bu- 


HO- 


H- 


p-?-?h- 


R- 


7-F- 


41 


79 


Et- 


n-Bu- 


H- 


BO- 


R- 


m-CS30-Ph- 


7-F- 


41 


80 


Et- 


n-Bu- 


RO- 


E- 


m-CE30-Ph- 


H- 


7-F- 


37 


72 


Et- 


n-Bu- 


HO- 


R- 


ci-F-Ph- 


H- 


7-CE3O- 


38 . 


73 


Et- 


n-Bu- 


H- 


RO- 


R- 


o-F-Ph- 


7-CR3O- 


37 


71 


Et- 


n-Bu- 


H- 


RO- 


R- 


m-F-Ph- 


7-CR3O- 
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38 


74 * 


Et- 


n-Bu- 


HO- 


H- 


o-F-Ph- 


E- 


7-CH3O- 


42 


81 


Et- 


n-Bu- 


HO- 


H- 




«* 


7-CH3S- 


45 


85 


Et- 


n-Bu- 


HO- 


K- 


p-F-Ph- 


H- 


7-CH3- 


45 


84 


Et- 


n-Bu- 


H- 


HO- 


E- 


p-F-Ph- 


7-CR3" 


44 


83 . 


Et- 


•n-Bu- 


HO- 


H- 


p-F-Ph- 


** 


7-(N)- 
morpholine 


43 


82 


Et- 


n-Bu- 


KO- 


K- 


p-F-Ph- 


H- 


7-(N)- 
pyrroli- 
dine 


64 


286 


Et- • 






*• 


Ph- 


H- 


7-irr>C32 


65' 


287 


Et- 






R 


Ph- 


H- 


7-NH2- 


66 


288 


CH3- 


Cii3 


nw^ 


R 




R- 


7-NR2- 


67 


289 


n- 
C3K7- 


n- 
C3H7- 




XT— 
R*" 


rii • 


K*^ 


7-NH2- 


68 


290 


n-3u- 


n-3u- 


EO- 


K- 


Ph- 


H- 


7-KH2- 


69 


.291 


n-3u- 


n-3u- 


EO- 


H* 


Ph- 


R- 


7-NK-C3Z 


70 


292 


n-3u- 


n-3u- 


EO- 


E- 


p-F-Ph- 


R- 


7-NH2- 


71 


293 


n-3u- 


n-Bu- 


EO- 


K- 


Ph- 


H- 


7-PhCS2N- 


72 


294 


n-3u- 


n-Bu- 


KO- 


K- 


Ph- 


R- 


7-(CK3)2N- 


63 


295 


Et- 


n-3u- 


KO- 


E- 


p-I- 
(C2H4O) 3- 
Ph- 


R- 


7-NE2- 


102 


296 


Et- 


n-Bu- 


KO- 


H- 


I-/ P- 

(CH3)3N+(C2 
H4O) 3-?h- 


H- 


7-NE2- 
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fTrnrl"^ 104-231 

Using in each instance a method generally 
described in those of Examples 1 to 72 appropriate to 
the substituents to be introduced, including where 
necessary other common synthesis expedients well known 
to the art, compounds are prepared having the 
structures set forth in Table 4. The starting 
materials illustrated in the reaction schemes shown 
above are varied in accordance with principles of 
organic synthesis well known to the art in order to 
introduce the indicated substituents in the 4- and 5- 
positions (R'. R', R'. R') and in the indicated position 
on the benzo ring (R") . 



0.10 
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TABLE 4 

Alternative cospounds «1 (S302-312, 314-430) 

V 

i \ 

I. OH 

Cpdt »f CR') g 

302 p-F-Ph- 7-(l-a2iridine) 

303 p-F-Ph- 7-EtS- 

304 p-F-Ph- 7-CE3S(0)- 

305 p-F-Ph- 7_CK3S(0)2- 

306 p-F-?h- 4- 7-?hS-- 

307 p-F-Ph- 7-CH3S- 

S-CH3S- 

308 p-F-Ph- 7-CK3O- 

9-CH3O- 

309 p-F-Ph- 7-St- 

310 p-F-Ph- 7-iPr- 

311 p-F-Ph- 7_t-Bu- 

312 p-F-Ph- 7-(l-pyra20le)- 

314 m-CH30-Ph 7-(l-azetidine) 

315 _.»-CH30-Ph- VJl-aziridine). 

316 m-CH30-Ph- 7-EtS- 

317 m-CHaO-Ph- _ 7-CE3S(0)- 

318 m-CH30-Ph- 7-CH3S{0)2- 

319 m-CHsO-Ph- 7-PhS- 
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320 

321 

322 
323 
324 



m-CH30-Ph 

m-CHaO-Ph 
m-CHsO-Ph 
m-CHaO-Ph 



7-CH3S- 
9-CH3S- 

7-CH3O- 
9-CH3O- 

?-St- 

7-iPr- 

7-t-Bu- 



325 

326 
327 
328 
329 
330 
331 
332 
333 
334 



p-r-Ph- 
p-F-Ph- 

p-r-Ph- 

p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 



p-F-Ph- 



6- CH3O- 

7- CH3O- 

8- CH3O- 

7-{l-azetidine) 
5-CK3- 

7-StS- . 
9-CE3- 

7-c:-:3S(0)- 
9-CK3- 

7-CK3S (0) 2- 

9-CH3- 

7-PhS- 

9-CH3- 

7-CH3S- 
9-CK3- 

7-CH30- 
9-CH3- 

7-CH3- 
9-CH3- 

■'7^CH3(>' 
9-CH3O- 



335 
336 



p-F-Ph- 
p-F-Ph- 



7-(l-pyrrole) 
7- iVytH' -methylpiperazine 



a3X 
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337 
338 
339 
340 
341 

342 

343 



p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 

p-F-Ph- 

p-F-Ph- 



Ph- 

7-CH3C (»CH2) - 
7-cyclptopyl 

7-(CH3)2NH - 

7-(N)-azetidine 
9-CH3S- 

7-(N-pyrrolidine) 
9-CH3S- 

7- ICH3) 2N- 
9-CE3S- 



344 
345 
346 
347 
348 
349 
350 

351 
352 



m-CHsO-Ph- 
m-CHsO-Ph- 
m-CHsO-Ph- 
m-CHaO-Ph- 
m-CH30-Ph- 
m-CHsO-Ph- 
m-CHsO-Ph- 

in-CH30-Ph- 
m-CHsO-Ph- 



7-(l-pyra2ole) 
7- (NhS' -methylpiperazine 

7-CH3C(«CK2)- 

7-cyclopropyl 

7-{CH3)2NH - 

7-(N)-azetidine 
9-CH3S- 

7- (N-pyrrolidine) - 

9-CH3S- 

7-(CH3)2N- 
9-CH3S- 



353 



354 



m-CHaO-Ph- 



ni-CH30-Ph- 



6- CH3O- 

7- CH3O- 

8- CH3O- 

7-(l-azetidine) 
9-CH3- 



aB3 
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35S 
.356 
357 
358 
359 
360 
361 
362 



m-CH30-Ph- 
»-CH30-Ph- 
m-CHsO-Ph- 
m-CH30-Ph- 
a-CHaO-Pli- 
m-CHaO-Ph- 
m-CHaO-Ph- 
m-CH30-Ph- 



7-EtS- 
9-CH3- 

7-CH3S (0) - 
9-CH3- 

7-CH3S (0) 2- 
9-CH3- 

7-PhS- 
9-CH3- 

7-CH3S- 
9-CH3- 

7-CK3O- 
9-CH3- 

7-CH3- 
9-CH3- 

7-CH3O- . 
9-CK3O- 



363 
364 
365 
366 
367 
368 

369 

370 
371 
372 
373 
374 



thien-2-yl 
thlen-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 

tliien-2-yl 

thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 
thiea-2-yl 



7- (l-eziridine) 
7-EtS- 
7-CH3S(0)- 

7-CH3S(0)2- 

7-PhS- 

7-CH3S- 
9-CH3S- 

7-CH3O- 
9-CH3O- 



7-Et- 
7-iPr- 
7-t-Bu- 
7-(l-pyrrole)- 
7-CH3O- 



wo 98/40375 



PCT/US98/03792 



375 thien-2-yl 

376 thien-2-yl 

377 thien-2-yl 

378 5-Cl-thien-2-yl 

379 5-Cl-thlen-2-yl 

380 5-Cl-thien-2-yl 

381 5-Cl-thien-2-yl 
3 82 5-Cl-thien-2-yl 

383 5-Cl-thien-2-yl 

384 5-Cl-thien-2-yl 

385 5-Cl-thien-2-yl 

386 5-Cl-thien-2-yl 

387 5-Cl-thien-2-yl 

388 5-Cl-thien-2-yl 

389 5-Cl-thien-2-yl 

390 5-Cl-thien-2-yl 

391 5-Cl-thien-2-yl 

392 thien-2-yl 

393 thien-2-yl 

394 thien-2-yl 

395 thien-2-yl 



7-CH3S- 
7- (l-azetidine) 
7-Me- 

7-(l-azetidine) 

7-{l-aziridine) 

7-EtS- 

7-CH3S(0)- 

7-CH3S (0) 2- 

7-PhS- 

7-CH3S- 
9-CH3S- 

7-CH3O- 
9-CH3O- 

7-Et- 

7-iPr- 

7-t-3u- 

7-CH3O- 

7-CH3S- 

7-Me 

7-{l-a2etidine) 
9-CH3- 

7-EtS- 
9-CH3- 

7-CH3S(0)- 
9-CH3- 

7-CH3S (0) 2- 
9-CH3- 

Ab5 
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396 
397 
398 
399 
400 



thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 



7-PhS- 
9-CH3- 

7-CH3S- 
9-CH3- 

7-CH3O- 
9-CH3- 

7-CH3- 
9-CH3- 

7-CE3O- 
9-CH3O- 



401 
402 
403 
404 
405 
406 
407 

408 

409 



thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 

thien-2-yl 

thicn-2-yl 



7-{l-pyrazrole) 
7- (NHJ'-Kethylpiperazine 
Ph- 

7-CH3C (-CH2) - 

7-cyclpropyl 

7-(CK3)2NH - 

7-(K)-a2etidine 
9-CK3S- 

7- (N-pyrrolidine> 
9-CK3S- 

7-{CH3)2N- 
9-CH3S- 



411 S-Cl-thien-2-yl 

4 12 1-Cl- thieh-2-y 1" 

413 5-Cl-th'ien-2-yl 

414 5-Cl-thien-2-yl 

415 5-Cl-thien-2-yl 

416 5-Cl-thien-2-yl 



7-{l-pyra2role) 
7- (N}^'-methylpipera2lne 
Ph- 

7-CH3C{»CH2)- 
7-cyclopropyl 
7-(CH3)2NH - 



a5G 
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417 5-Cl-thien-2-yl 



418 5-Cl-thien-2-yl 



419 5-Cl-thien-2-yl 



1- (N) -azetidine 
9-CH3S- 

7- (N-pyrrolidine) ■ 

9-CH3S- 

7-(CH3)2N- 
9-CH3S- 



420 5-Cl-thien-2-yl 



7-(l-azetidine) 
9-CH3- 



421 S-Cl-thien-2-yl 



422 S-Cl-thien-2-yl 



423 5-Cl-thien-2-yl 



424 S-Cl-thien-2-yl 



425 5-Cl-thien-2-yl 



426 S-Cl-thien-2-yl 



427 S-Cl-thien-2-yl 



428 5-Cl-thien-2-yl 



429 



thien-2-yl 



430 5-Cl-thien-2-yl 



7-EtS- 
9-CH3- 

7-CK3S(0)- 
9-CH3- 

•7-CH3S (0) 2- 
9-CH3- 

7-PhS- 
9-CH3- 

7-CH3S- 
9-CH3- 

7-CH3O- 
9-CH3- 

7-CH3- 
9-CH3- 

7-CH3O- 
9-CH3O- 

6- CH3O- 

7- CH3O- 
■ 8-CH3O-- 

6- CH3O- 

7- CH3O- 

8- CH3O- 



wo 98/40375 



PCT/US98/03792 



Flxampl^^ 232-13g4 
Using in each instance a method generally 
described in those of Examples 1 to 72 appropriate to 
the substitu nts to be introduced, including where 
necessary other common synthesis expedients well known 
to the art, compounds are prepared having the 
structures set forth in Table 1. The starting 
materials illustrated in the reaction schemes shown 
above are varied in accordance with principles of 
organic synthesis well Icnown to the art in order to 
introduce the indicated substituents in the 4- and 5- 
positions (R\ R\ R*, RM and in the indicated position 
on the benzo ring (R") . 



Dibutyl 4-f luorobenzene dialdehyde 




qtep 1: Preparation of dibutyl 4-fluoro benzene 
dialdehyde 

To a stirred solution of 17.5 g (123 mmol) of 2,5- 
difluorobenzaldehyde (Aldrich) in 615 mL of DMSO at 
ambient temperature was added 6.2 g (135 mmol) of 
lithium sulfide (Aldrich) . The dark red solution was 
pi-irred at 75 C for 1.5 hours , or unti l the start ing 
material was completely consumed, and then 34 g (135 
inmol) of dibutyl mesylate aldehyde was added at about 
50 C- The reaction mixture was stirred at 75 C for 
three hours or until the reaction was completed. The 
cooled solution was poured into water and extracted 
with ethyl acetate. The combined extracts were washed 
with water several times, dried (MgSO,) and 
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concentrated in vacuo . Silica gel chromatographic 
purification of the crude product gave 23.6 g (59%) of 
fluorobenzene dialdehyde as a yellow oil: NMR 
(CDCI3) d 0.87 (t, J= 7,05 H2, 6H) , 1.0-1.4 (m, 8H) , 
1.5-1.78 (m, 4H), 3.09 (s, 2H) , 7.2-7.35 (m, IH) , 7.5- 
7.6 (m, 2H), 9.43 (s, IH) , 10.50 (d, J= 2.62 Hz, 1H> . 

f^t^en 2: Preparation of dibutyl 4-f luorobenzyl alcohol 
To a solution of 22.6 g (69.8 romol) of the dialdehyde 
obtained from Step 1 in 650 mL of THF at -60 C was 
added 69.8 mL (69.8 mmol) of DIBAL (IM in THF) via a 
syringe. The reaction mixture was stirred at -40 C for 
20 hours. To the cooled solution at -40 C was added 
sufficient amount of ethyl acetae to quench the excess 
of DIBAL, followed by 3 N HCl. The mixture was 
extracted with ethyl acetate, washed with water, dried 
(MgSO,) , and concentrated in vacuo . Silica gel 
chromatographic purification of the crude product gave 
13.5 g (58%) of recovered starting material, and 8.1 g 
(36%) of the desired fluorobenzyl alcohol as a 
colorless oil: NMR (CDCI3) d 0.88 (t, J = 7.05 Hz, 
6H), 1.0-1.4 (m, 8H), 1.5-1,72 (m, 4H) , 1.94 (br s, 
IH), 3.03 (s, 2H), 4.79 (s, 2H) , 6.96 (dt, J= 8.46, 
3.02 Hz, IH), 7.20 (dd, J= 9.47, 2.82 Hz, IH) , 7.42 
(dd, J = 8.67, 5.64, IH) , 9.40 (s, IH) . 

qi^gp 3: Preparation of dibutyl 4- fluorobenzyl bromide 
To a solution of 8.1 g (25 mmol) of benzyl alcohol . 
obtained from Step 2 in 100 mL of DMF at -40 C was 
added 47 g (50 mmol) of bromotriphenyphosphonium 
bromide (Aldrich) . The resulting solution was stirred 
"cold for 30 min, then was allowed'to warm to OHC i To" 
the mixture was added 10% solution of sodium sulfite 
and ethyl acetate. The extract was .washed a few times 
with water, dried (MgS04>, and concentrated in vacuo. 
The mixture was stirred in small amount of ethyl 
acetate/hexane mixture (1:4 ratio) and filtered through 
a pad of silica gel, eluting with same solvent mixture. 
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The combined filtrate was concentrated 4n vacuo to give 
9.5 g (98%) of the desired product as a colorless oil: 
1h NMR (CDCI3) d 0.88 (t, J = 7.05 Hz, 6H) , 1.0-1.4 (m, 
8H), 1.55-1.78 Im, 4H) , 3.11 (s, 2H) , 4.67 Is, 2H) , 
7,02 (dt, J= 8.46, 3.02 Hz, IH) , 7.15 (dd, J= 9.47, 
2.82 Hz, IH), 7.46 {dd, J= 8.67, 5.64, IH) , 5.45 (s, 
IH) . 

Sten 4 ! Preparation of sulfonyl 4-f luorobenzyl 
bromide 

To a solution of 8.5 g (25 mmol) of sulfide obtained 
from Step 3 in 200 mL of CH,C1, at 0 was added 15.9 g 
(60 mmol) of mCPBA (64% peracid) . The resulting 
solution was stirred cold for 10 min, then was allowed 
to stirred ambient temperature for 5 hours. To the 
mixture was added 10% solution of sodium sulfite and 
ethyl acetate. The extract was washed several times 
with saturated NajCOj, dried (MgSOJ , and concentrated 
in vacuo to give 10.2 g (98%) of the desired product as 
a colorless oil: ^-h nmr (CDCI3) d 0.91 (t, J ' 7.05 Hz, 
6H), 1.03-1.4 (m, 8H) , 1.65-1.82 (m, 2H) , 1.90-2.05 (m, 
2H), 3.54 (s, 2H), 5.01 (s, 2H) , 7.04-7.23 (m, IH) , 
7.30 (dd, J = 8.87, 2.42 Hz, IH) , 8.03 (dd, J = 8.86, 
5.64, IH), 9.49 (s, IH) . 



a4o 
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Generic Scheme X 



LLi^S.DMSO.heat ^^JTY^^'^R^ 



2. mesylate aldehyde* heat 



1. BuUPMETA 
^O^CTHF 

2. DMF 



-a 



PMETA: / 



DIBAL.THF 



BrPh,PBr.-40«C 



DMF 



R2 



CHO 



HO 



mCPBA 



0. .0 

Br 



r5 B(0R)2, heal 

Pd(Ph3P)4,Na2C03 
EiOH, toluene or DME 

or 

SnRy heat 
Pd(Ph3P)4, solvent 

R = H, or short alkyl (C1-C6) 



0. P 



base; eg. KOiBu 




R» 



Generic Scheme X: The nucleophilic substitution of an 
appropriately substituted 2-f luorobenzaldehyde with 
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lithium sulfide or other nucleophilic sulfide anion in 
polar solvent (such as DMF, DMA, DMSO, etc), followed 
by the addition of dialkyl mesylate aldehyde (X), 
provided a dialkyl benzene dialdehyde r. DIBAL 
reduction of the dialdehyde at low temperature yielded 
benzyl alcohol monoaldehyde Z. Conversion of benzyl 
alcohol to benzyl bromide, followed by oxidation of 
sulfide to sulfone yielded the key intermediate W, 



pypparati nn of N-nropvlsul f onic acid 

TO a solution of 51 mg (111 um) Compound X in ethanol 
(400 pi) was added 1,3 propane sultone (19.5 ul, 222 
ym) . The reaction was stirred in a sealed vial at 55 
OQ for 25 hr. Sample was concentrated under a nitrogen 
stream and purified by reversed phase chromatography 
using acetonitrile/water as eluent (30-45%) and 
afforded the desired material as an off-white solid 
(28.4 mg, 44%): 'H NMR (CDCL,) d 0.82-0.96 (m, 6H) , 

1.11- 1.52 (m of m, lOH) , 1.58-1.72 (m, IH) , 2.08-2.21 
(m, IH), 2.36-2.50 (m, 2H) , 2.93 (s, 6H) , 3.02-3.22 (m 
of m, 5H), 3.58-3.76 (m, 2H) , 4.15 (s, IH) , 5.51 (s, 
IH), 6.45-6.58 (m, IH) , 6.92-7.02 (m, IH) , 7.35-7.41 
(m, IH), 7.41-7.51 (m, 2H) , 8,08 (d, J= 8.1 Hz, IH) , 

8.12- 8.25 (m, IH) ; MS ES- M-H m/z 579. 



30 FT^ff^rr'^^ ^^^"^ 

The 7-fluoro, 9-fluoro and 7,9-difluoro analogs of 

"ben^thiepine compounds of""this Tiiyentioh cari be 

reacted with sulfur and nitrogen nucleophiles to give 

the corresponding sulfur and nitrogen substituted 

35 analogs. The following example demonstrates the 

synthesis of these analogs. 

3, 3-Dibutyl-5a- (4 ' -f luorophenyl) -4a-hydroxy-7- 
methylthio-2r 3,4, 5-tetrahydrobensothiepine-l, 1-dioxido. 
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F 



A mixture of 0.4 g Of 3,3-dibutyl-7-fluoro-5a-(4'- 
f luorophenyl) -4a-hydroxy-2 ,3,4,5- 
tetrahydrobenzothiepine-l,l-dioxide, prepared by 
previously described method, 0.12 g of sodium 
methanethiolate and 20 ml of DMF was stirred at 50 C 
for 3 days. An additional 0.1 g of sodium 
methanethiolate was added to the reaction mixture and 
the mixture was stirred for additional 20 h at 50 C 
then was concentrated in vacuo. The residue was 
triturated with water and extracte wiith ether. The 
ether extract was dried over MgSO^ and concentrated in 
vacuo to 0.44 g of an oil. Purification by HPLC (10% 
EtOAc in hexane) gave 0.26 g of needles, mp 164-165.5 
%C. 

3 , 3 -Dibutyl- 9 -dimethyl amino-? - f lucre- 5a- ( 4 ' - 
f luorophenyl ) -4a-hydroxy-2 ,3,4,5- 
tetrahydrobenzothiepine-l,l-dioxide and 7,9- 
Bis (dimethyl amino) - 3 , 3 -dibutyl -5a- (4 ' - f luorophenyl) -4a- 
hydroxy-2 , 3,4, 5-tetrahydrobenzothiepine-l, 1-dioxide • 




F 
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A solution of 0.105 g of 3,3-dibutyl-7,9-difluoro- 
5a- ( 4 ' -f luorophenyl ) -4a-hydroxy-2 ,3,4,5- 
tetrahydroben20thiepine-l,l-dioxide, prepared by the 
5 method described previously, in 20 ml of 2 N 

dimethylamine in THF was heated at 160 C in a sealed 
Parr reactor overnight. The reaction mixture was cooled 
and concentrated in vacuo. The residue was triturated 
with 25 ml of water and extracted with ether. The ether 

10 extract was dried over MgS04 and concentrated in vacuo. 

The resdue was purified by HPLC (10% EtOAc in hexane) 
to give 35 mg of an earlier fraction which was 
identified as 3 , 3-dibutyl-9-dimethylainino-7-f luoro-5a- 
(4 ' -f luorophenyl) -4a-hydroxy-2, 3 ,4,5- 

15 tetrahydrobenzothiepine-l^l-dioxide, MS (CI) m/e 480 

(M* +1)/ and 29 mg of a later fraction which was 
identified as 7, 9-bis (dimethylamino) -3 ,3-dibutyl-5a- 
(4 ' -f luorophenyl) -4a-hydroxy-2 ,3,4,5- 
tetrahydrobenzothiepine-l, 1-dioxide, MS (CI) m/e 505 

20 (M* +1) • 

The compounds of this invention can also be 
synthesized using cyclic sulfate (A, below) as the 
reagent as shown in the following scheme. The following 
25 example describes a procedure for using the cyclic 

sulfate as the reagent. 
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0 

(R')P 

Dibtttyl cyclic 8ul£ltes 
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Q. 




A solution of 2,2-dibutyl-l, 3-propandiol 
(103g, 0.548 xnol) and triethylamine (221g, 2.19 mol) 
in anhydrous methylene chloride (500 ml) and was 
stirred at 0 degrees C under nitrogen. To the mixture, 
thionyl chloride (97.8 g, 0.82 mol) was added dropwise 
and within 5 min the solution turned yellow and then 
turned black when the addition was completed within 
half an hour. The reaction mixture was stirred for 3 
hrs. GC showed that there was no starting material 
left. The mixture was washed with ice water twice then 
with brine twice. The organic phase was dried over 
magnesium sulfate and concentrated under vacuum to give 
the cyclic sulfite 128 g (100%) as a black oil. Mass 
spectrum (MS) was consistent with the product. 

To a solution of the above compound (127. 5g , 0.54 
mol) in 600 ml acetonitrile and 500 ml of water cooled 
in an ice bath under nitrogen was added ruthenium (III) 
chloride (1 g) and sodium periodate (233 g, 1.08 mol). 
The reaction was stirred overnight and the color of 
the solution turned black. GC showed that there was no 
starting material left. The mixture was extracted with 
300 ml of ether and the ether extract was washed three 
-times, with brine. .The. organic. phase_. was dried^ver 
magnesii;im sulfate and passed through celite. The 
filtrate was concentrated under vacuum and gave the 
cyclic sulfate 133 g (97.8%) as an- oil. Proton, carbon 
NMR and MS were consistent with the product. 

2 - [ { 2 - ( 4 ' -Fluorobenzyl ) - 4 - 
methylphenylthio) methyl! -2 -butylhexanol : 

^+1 
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Sodium hydride (60% oil dispersion), 0.27 g (6.68 
iranole) , was washed with hexane and the hexane wash was 
decanted. To the washed sodium hydride was added 20 ml 
of 2-methoxyethyl ether (diglyme) and the mixture was 
cooled in an ice bath. A solution of 1.55 g (S.68 
inroole) of 2- (4 ' -f luorobenzyl) -4-methylbenzenethiol in 
10 ml of 2-methoxyethyl ether was added dropwise to the 
reaction mixture in 15 min. A mixture of 2.17 g (8.68 
mmole) of the dibutyl cyclic sulfate in 10 ml of 2- 
methoxyethyl ether was added once and stirred for 30 
min at 0 C then at room temperature for 1 hr under 
nitrogen. GC showed that there was no thiol left. The 
solvent was evaporated and triturated wth water then 
was extracted with ether twice. The water layer was 
separated, treated with 20 ml of 10% NaOH then was 
boiled for 30 min and cooled, acidified with 6N HCl and 
boiled for 10 min. The reaction mixture was cooled and 
extracted with ether. The organic layer was washed 
successively with water and brine, dried over magnesium 
-sulfate and concentrated under vacuum -to-give.-2.-.47 g ( 
92.5%) of an oil. Proton NMR , ^^C NMR and MS were 
consistent with the product. 

2- [ (2- (4 ' -Fluorobenzyl) -4- 
methylphenylthio)methyll-2-butylhexanal: 
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To a solution of the above product (2 g , 4.9 
xnmol) in 40 ml methylene chloride cooled in an ice bath 
under nitrogen was added pyridinium chlorochromate 
{2.18 g, 9.9 mmol) at once. The reaction was stirred 
with 3 hrs and filtered through a bed of silica gel. 
The filtrate was concentrated under vacuum to give 1.39 
g (70%) of an oil. Proton, carbon NMR and MS were 
consistent with the product. 

2- [ (2- (4 '-Fluorobenzyl) -4- 
me thy Iphenylsulf onyl ) methyl] -2-butylhexanal 




I 

To a solution of the above product (0.44 g ,1.1 
mmole) in 20 ml methylene chloride solution cooled in 
an ice bath under nitrogen was added 70% m- 
chloroperbenzoic acid (0.54 g, 2.2 mmol) at once. The 
reaction mixture was stirred for 18 hrs and filtered. 
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The filtrate was washed successively with 10% NaOH 
(3X). water and brine, dried over magnesium sulfate 
concentrated under vacum to give 0.42 g (90%) of an 
oil. Proton, carbon NMR and MS were consistent wit" 
5 the product. 



10 



15 



20 



3,3-Dibutyl-7-methyl-5a- (4 '-f luorophenyl) -4a- 
hydroxy-2, 3, 4, 5-tetrahydrobenzothiepino-l, 1-dioxide: 




25 



A mixture of 0.37 g (0.85 mmol) of the above 
product in 30 ml of anhydrous THF was stirred at 0 %C. 
Then potassium t-butoxide (102 mg, 0.85 mmol) was 
added. After 3 hrs, TLC showed that there was a product 
and some starting material left. The crude reaction 
mixture was acidified with 10% HCl and extracted with 
ether. The ether extract was washed successively with 
water and brine, dried with MgS04 and concentrated 
under vacuum. The residue was purified by HPLC (10% 
EtOAc-Hexane) . The first fraction was 0.1 g of starting 
material as an oil and the second fraction was a white 
solid, 0.27 g (75%). Proton NMR and carbon NMR were 
consistent with. the desired product. Mass spectr\im (CI) 
also confirmed the product, m/e 433 (M* 1) - 
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Examnle 1398 



Step 1 




NO2 

5 C,,H„C1N0, fws291.69 

In an inert atmosphere, weigh out 68.3 gms 
phosphorus pentachloride (0.328inole Aldrich 15,777-5) 
into a 2-necked 500ml round bottom flask. Fit flask 
10 with a Nj inlet adapter and suba seal. Remove from 

inert atmosphere and begin Nj purge. Add SOmls 
anhydrous chlorobenzene (Aldrich 28,451-3) to the PCI, 
via syringe and begin stirring with magnetic stir bar. 

15 Weigh out 60 gms 2-chloro-5-nitroben2oic acid 

(0.298 mole Aldrich 12,511-3). Slowly add to the 
chlorobenzene solution while under N, purge. Stir at 
room temperature overnight. After stirring at room 
temperature for -20hrs, .place in oil bath and heat at 

20 50C for Ihr. Remove chlorobenzene by high vacuum. Wash 

residue with anhydrous hexane. Dry acid chloride 
wt=61.95gms. Store in inert and dry atmosphere. 

In inert atmosphere, dissolve acid chloride with 
lOSmls anhydrous anisole (0.97 mole Aldrich 29,629-5). 

.5.. place . solution in..a 2 -necked. 500ml. round bottom flask- 



Weigh out 45.1gms aluminum chloride (0.34 moles 
Aldrich 29,471-3) and place in a solid addition funnel. 
Fit reaction flask with addition 'funnel and a N, inlet 
30 adapter. Remove from inert atmosphere. Chill reaction 

solution with ice bath and begin N, purge. Slowly add 
AlCl, to chilled solution. After addition is con^lete, 
allow to warm to room temperature. Stir overnight . 
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Quench r action by pouring into a solution of 300 
mis IN HCl and ice. Stir 15 min. Extract twice with 
ether. Combine organic layers and extract twice with 
2% NaOH, then twice with deionized HjO. Dry with MgSO,, 
5 filter and rotovap to dryness. Remove anisole by high 

vacuum. Crystalize product from 90% ethanol 10% ethyl 
acetate. Dry on vacuum line. Wt=35.2gms. Yield 41%. 
Obtain NMR and mass spec (m/z=292) . 

10 Step 2 

a 




Cj,H„ClNO, fw=277.71 



Dissolve 38.10gms (0.131 moles) of the 

15 benzophenone from step 1 in 250mls anhydrous methylene 

chloride. Place in a 3 liter flask fitted with 
inlet, addition funnel and stopper. Stir with magnetic 
stir bar. Chill solution with ice bath. 

Prepare a solution of 39.32 gms trif luoromethane 

20 sulfonic acid {0.262 mole Aldrich 15,853-4) and 170 

mis anhydrous methylene chloride. Place in addition 
funnel and add dropwise to chilled solution under Nj. 
Stir 5 minutes after addition is complete. 

Prepare a solution of 22.85 gms triethyl silane 

25 (0.197mole Aldrich 23,019-7) and 170mls anhydrous 

hietliylehe chloride. "Place in addition funnel"" iand add 
dropwise to chilled solution under N,. Stir 5 minutes 
after addition is complete. 

Prepare a second solution of 39.32 gms 

30 trif luoromethane sulfonic acid and 170mls anhydrous 

methylene chloride. Place in addition funnel and add 
dropwise to chilled solution under N,. Stir 5 minutes 
after addition is complete.. 
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Prepare a second solution of 22.85 gms triethyl 
silane and 170mls anhydrous methylene chloride. Place 
in addition funnel and add dropwise to chilled solution 
under N,. After all additions are made allow to slowly 
warm to room temperature overnight. Stir under N, 
overnight . 

Prepare 1300 mis saturated NaHCO, in a 4 liter 
beaker. Chill with ice bath. While stirring 
vigorously, slowly add reaction mixture. Stir at 
chilled temperature for 30 min. Pour into a separatory 
funnel and allow separation. Remove organic layer and 
extract aqueous layer 2 times with methylene chloride. 
Dry organic layers with MgSO.. Crystallize from 
ethanol. Dry on vacuum line. Dry wt»28.8gms. Confirm 
15 by NMR and mass spec (m/z=278) . 



10 



Step 3 




20 



C„H„NO,S fw=443.61 



25 



30 



Dissolve 10.12 gms (0.036 moles) of product 2 with 
200 mis anhydrous DMSO. Place in a 500 ml round bottom 
flask with magnetic stir bar. Fit flask with water 
condenser. N, inlet, and stopper. " Add 1.84 gms Li,S 
(0.040 moles Aldrich 2i;324-l). Place flask in oil 
bath and heat at 75'C under N, overnight then cool to 
room temperature . 

Weigh out 10.59 gms dibutyl mesylate (0.040 
moles) . Dissolve with anhydrous DMSO and add to 
reaction solution. Purge well with K,. heat overnight 



a53 
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10 



at 80'C. ^ , . 

cool to room temperature. Prepare 500 mis of 5» 
acetic acid in a 2 liter beaker. While stirring, 
slowly add reaction mixture. Stir 30 min. Extract 
with ether 3 times. Combine organic layers and extract 
with water and sat'd NaCl. Dry organic layer with 
MgSO . filter and rotovap to dryness. Dry oil on vacuum 
line*. Obtain pure product by column chromatography 
using 95% hexane and 5% ethyl acetate as the mobile 
phase. Dry wt=7.8 gms. Obtain NMR and mass spec 
{m/z=444) . 



15 Step 4 



20 



25 



30 




NO, 

C„H„NO.S fw=475.61 



Dissolve 9.33 gms (0.021 moles) of product 3 with 
120 mis anhydrous methylene chloride. Place in a 250 
ml round bottom flask with magnetic stir bar. Fit 
flask with N, inlet and stopper. Chill solution with 
ice bath under N, purge. Slowly add 11.54 gms 3- 
chloroperbenzoic acid (0.0435 moles, Fluka 25800. 
-65%) . After addition is complete warm to room 
temperature and monitor reaction by TLC. Reaction goes 
quickly to the sulphoxide intermediate but takes 8 hrs 
to convert to the sulphone. Chill solution over night 
in freezer. Filter solid from reaction, extract 
filtrate with 10% K,CO,. Extract aqueous layer twice 
with methylene choride. Combine organic layers and dry 
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With MgSO,. Filter and rotovap to dryness. Obtain 
pure product by crystallizing from ethanol or isolating 
by column chromatography. Obtain NMR and mass spec 
(m/2=476) . 



Step 5 



5 



!S 




30 



Cj,H„NO,S fw=473.68 

Reaction is done in a 300 ml stainless steel Parr 
stirred mini- reactor. Place 9.68 gms (0.0204 moles) of 

product 4 in reactor base. Add 160 mis ethanol. For 
safety reasons next two compounds are added in a N, 
atmosphere glove bag. In glove bag, add 15.3 mis 
formaldehyde (0.204 moles, Aldrich 25,254-9. about 37 
wt% in water) and 1.45 gms 10% Pd/Carbon (Aldrich 
20,569-9). Seal reactor before removing from glove 
bag. Purge reactor three times with H,. Heat to S5°C 
under H,. Run reaction at 200 psig H,, SS'C. and a stir 
rate of 250 rpm. Run overnight under these conditions. 

Cool reactor and vent H,. Purge with N,. Check 
progress of run by TLC. Reaction is a mixture of 
desired product and intermediate. Filter reaction 
mixture over a bed of celite washing well with ether. 

Rotovap and redissolve with ether.. Extract with water. 
Dry organic layer with MgSO,, filter and rotovap to 

dryness. Dry on vacuum line. 

Charge reactor again with same amounts, seal 

reactor and run overnight under same conditions. 



SLSS" 
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After second run all of the material has been converted 
to the desired product. Cool and vent pressure. 
Purge with N,. Filter over a bed of celite. washing 
well with ether. Rotovap to dryness. Dissolve with 
ether and extract with water. Dry organic layer with 
MgSO.. filter and rotovap to dryness. Dry on vacuum 
line. Obtain NMR and mass spec (m/z=474). 



10 



Step 6 




C„H„NO.S fw=473.68 



15 



Dissolve 8.97 gms (0.0189 mole) of product 5 with 
135 mis anhydrous THF. Place in a 250 ml round bottom 
flask with magnetic stir bar. Fit flasJc with N, inlet 
and stopper. Chill solution with ice/salt bath under 
N, purge. Slowly add 2.55 gms potassium t-butoxide 
(0.227 mole Aldrich 15,667-1J. After addition is 
complete, continue to stir at -lO'C monitoring by TLC. 
Once reaction is complete, quench by adding 135 mis 
10% HCl stirring 10 min. Extract three tiroes with 
ether. Dry organic layer with MgSO.. filter and 
rotovap to dryness. Crystallize from ether. Obtain 
25 NMR and mass spec (m/2=474) . 



20 



Step 7 
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10 



15 



20 




C„H,^0,S fw=459.65 



Dissolve 4.67 gms (0.01 moles) of product 6 with 
100 mis anhydrous chloroform. Place in a 250 ml round 
bottom flask with magnetic stir bar. Fit flask with N, 
inlet adapter and suba seal. Chill solution with dry 
ice /acetone bath under a N, purge. Slowly add, via 
syringe. 2.84 mis boron tribromide (0.03 moles Aldrich 
20.220-7). Stir at cold temperature for 15 min after 
addition then allow to warm to room temperature. 
Monitor reaction progress by TLC. Reaction is usually 
complete in 3 hrs. 

Chill solution with ice bath. Quench with 100 mis 
10% K,CO, while stirring rapidly. ' Stir 10 min. then 
transfer to sep funnel and allow separation. Remove 
aqueous layer. Extract organic layer once with 10% 
HCl. once H,0. and once with saturated KaCl solution. 
Dry' organic layer with MgSO., filter and rotovap to 
dryness. Crystallize product from ether. Obtain NMR 
and mass spec (m/2=460) . 

Step 8 



»S1 
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C„H„NO.SI fw=701.71 

Weigh 0.38 gms NaH (9.57 mmoles Aldrich 19,923-0 
5 60% disp. in mineral oil) in a 250 ml round bottom 

flask with magnetic stir bar. Fit flask with N, inlet 
and stopper. Chill NaH with ice bath and begin 
purge . 

Dissolve 4.0 gms (8.7 mmoles) of product 7 with 60 
10 mis anhydrous DMF. Add to the cold NaH. Stir at cold 

temperature for 30 min. Add 1.33 gms K,CO, (9.57 mmoles 

Fisher P-208) . 

Dissolve 16.1 gms 1 , 2-bis- (2-iodoethoxy) ethane 
(43.5 mmoles Aldrich 33,343-3) with 60 mis anhydrous 
15 ' DMF. Add to cold reaction mixture. Warm to room 

temperature then heat to 40'C overnight under N,. 

Cleanup by diluting with ether and extracting 
sequentially with 5% NaOH, H,0, and saturated NaCl . 
Dry organic layer with MgSO,, filter and dry. Obtain 
20 pure product by column chromatography using 75% hexane 

25% ethyl acetate as the mobile phase. Obtain NMR and 
mass spec (m/z=702) . 



25 



Step 9 
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15 




C„H^,0,SI fw=802.90 



Dissolve 1.0 gms (1.43 moles) of product 8 with 
10 mis anhydrous acetonitrile. Place in a 3 ounce 
Pi scier.Porter pressure reaction vessel with ^gnet.c 
stir bar. Add 2.9 gms triethyl amine (28.6 mmoles 
Aldrich 23.962-3) dissolved in 10 mis anhydrous 
acetonitrile. Purge well with N, then close system . 
Heat at 45-C. Monitor reaction by TLC. Reaction is 
usually complete in 48 hrs. 

perform cleanup by removing acetonitrile under 
vacuum. Redissolve with anhydrous chloroform and 
precipitate quaternary ammonium salt with ether. 
Repeat several times. Dry to obtain crystalline 
product. Obtain NMR and mass spec (m/ 2=6-7 5) . 



20 
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Fynrri** 1399 

step 1. Preparation of 1 




1CH3 



10 



TO a solution of 144 g of KOH (2560 nunol) in 1.1 L of 
DMSO was added 120 g of 2-bromobenzyl 

r^ol) slowly via addition funnel. Then was added 182 g 
of methyliodide (80 mL. 1282 mol) via addition funnel. 
Stirred at ancient temperature for fifteen minutes, 
poured reaction contents into 1.0 L of water and 
extracted three times with ethyl acetate. The organic 
layer was dried over MgSO. and concentrated vagy? - 
purified by silica-gel chromatography through.a 200 mL 
plug using hexanes (100%) as elutant yielded 103.2 g 
15 (80%) of 1 as a clear colorless liquid. 'H NMR (CDCl,) d 

3.39 (s. 3H). 4.42 (s. 2H) . 7.18-7.27 (m. 2H) . 7.12 (d. 
J s 7.45, IH). 7.50 (s, IH) . 



20 



25 



30 



Step 2, Preparation of 2 




.OCH3 



To a cooled (-78 'O solution of 95 g (472 mmol) of 1 
in 1.5 L THF was added 240 mL of 2.5 M n-butyl lithium 
(576 mmol) . The mixture was stirred for one hour, and 
then to it was added 180 g of zinc iodide (566 mmol) 
dissolved in 500 ml THF. ' The mixture was stirred 
thirty minutes, allowed to warm to 5 C. cooled to -10 
•C and to it was added 6 g of Pd(PPh,). (5.2 mmol) and 
125 g 2,5-difluorobenzoyl chloride (708 mmol). The 
mixture was stirred at ambient temperature for 18 
hoursand then cooled to 10 'C, quenched with water, 
partitioned between ethyl acetate and water, and washed 



060 
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organic layer with IN HCL and with IN NaOH. The 
organic layer was dried over MgSO. and concentrated in 
jaciJfi. purification by silica gel chromatography 
(Waters Prep-500) using 5% ethyl acetate/hexanes as 
elutant gave 53.6 g (43 %) of 2 as an orange oil. H 
NMR (CDCl.) d 3.40 (s. 3H) , 4.51 (s. 2H) . 7.12-7.26 (m, 
3H). 7.47 (t. J = 7.50, IH) . 7.57 (d, J = 7.45. IH) , 
7.73 (d, J = 7.45, IH) , 7.80 (s. IH) . 



Step 3. 




A solution of 53 g (202.3 mol) of 2 and 11.2 g Li2S 
(242.8 rnnol) in 250 inL DMF was heated to 100 'C for 18 
hours. The reaction was cooled (0 'O and 60.7 g of X 
(the cyclic sulfate compound of example 1397) (242.8 
mmol) in 50 mL DMF was added. Stirred at ambient 
temperature for 18 hours then condensed in vacuo. 
Added 1 L water to organic residue and extracted twice 
with diethyl ether. Aqueous layer acidified (pH 1) and 
refluxed 2 days. Cooled to ambient temperature and 
extracted with methylene chloride, dried organic layer 
over MgSO. and condensed ;n vaW- Purification by 
silica gel chromatography (Waters Prep-500) using '10% 
ethyl acetate / hexanes as elutant gave 42.9 g (48 %) 
of 3 as a yellow oil. 'H NMR (CDCl,) d 0.86 (t. J » 7.25 
HZ. 6H). 1.10 - 1.26 (m. 12H) . 2.83 (s. 2H) . 3.32 (s. 
2H)-. 3.40 (s. 3H). 4.48 (s, 3H) . 7.02 (dd, J = 8.26 Hz 
and 2.82 Hz, IH) , 7.16 (dt. J = 8.19 Hz and 2.82 Hz. 
IH). 7.45 (t, J = 7.65 Hz. IH) . 7.56-7.61 (ro. 2H) . 7.69 
(d, J = 7.85 HZ. IH), 7.74 (s. IH) . 



Step 4. Preparation of 4 
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15 



25 




TO a cooled (-40 'O solution of 42.9 g (96.2 irmol) of 
3 in 200 nL of methylene chloride was added 21.6 g 
trifluoromethane sulfonic acid (12.8 mL. 144 imol) 
followed by the addition of 22.4 g tr i ethyl silane 
(30.7 mL. 192.4 nunol) . Stirred at -20 'C for two hours, 
quenched with water and warmed to ambient temperature. 

Partitioned between methylene chloride and water, 
dried the organic layer over MgSO, and condensed in 
yacjlfl. Purification by silica gel chromatography 
(Waters Prep-500) using 10% ethyl acetate/ hexanes as 
elutant gave 24.2 g {60%)of 4 as a oil. NMR (CDCl.) d 
0.89 (t, J = 7.05 H2. 6H). 1.17 - 1.40 (m. 12H) . 1.46 
(t, J = 5.84 Hz, IH), 2.81 (s, 2H) , 3.38 (s. 3H) . 3.43 
(d, J = 5.23 H2, 2H). 4.16 (s, 2H) . 4.42 (s, 2H) , 6.80 
(d, J = 9.67 H2. IH). 6.90 (t, J = 8.46 Hz, IH) , 7.09 
(d. J = 7.45 HZ. IH), 7.15 - 7.21 (m, 2H) , 7.25 - 7.32 
(m. 2H). 7.42 (m. IH) . 

20 Step 5. Preparation of 5 




TO a cooled (15-18 'O solution of 24.2 g (55.8 mmol) 
of 4 in 100 mL DMSO was added 31.2 g sulfur trioxide 
pyridine complex 1195 mmol) . Stirred at ambient 
temperature for thirty minutes. Poured into cold water 
and extracted three times with ethyl acetate. Washed 
organics with 5% HCl (300 mL) and then with brine (300 
mL) , dired organics over MgSO, and condensed in vacuo 
to give 23,1 g (96 %) of 5 as a light brown oil. 'H NMR 
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15 



25 



(CDCl.) d 0.87 (t. J = 7.05 Hz. 6H) . 
H) 1 53 - 1.65 (m. 4H) . 2.98 (s. 2H) . 3.38 (s. 3H) . 
8H) , r o^ lAA T - 9 66 HZ and 

4.15 (s. 2H). 4.43 (s. 2H) , 6.81 (dd. J - _ 
.1 „ 6 91 (t J = 8-62 HZ, IH). 7.07 (d, J - 

2.82 Hz, IH). 0.31 It, J _ ce 1H1 

7.46 HZ. IH). 7.14 (s. IH) . 7.19 ^ = ^ " 
7.26-7.32 IH). 7.42 ,dd, a=8.66 Hz and 5.64 Hz. 

IH). 9.40 (s. IH). 



Step 6. Preparation of 6 




TO a cooled (0 'O solution of 23.1 g (53.6 nonol) pf 5 
in 200 no. methylene chloride was added 28.6 g meta 
cholorperoxy-benzoic acid (112.6 n^ol) . ^^-"^ ^ 
a:rO=ient temperature for 24 hours. Quenched with 100 mL 
10% Na,SO., partitioned between water and methylene 
Tloride Dried organic layer over MgSO. and condensed 

!..cuo to give 24.5 g (98%) of 6 as a light yellow 
t^T^^MR (CDCl,) d 0.86 - 1.29 (m. 14H) . 1 5 - -63 

(m 2H) 1.82 - 1.91 (m. 2H) . 3.13 (s, 2H) . 3.39 (s, 

rH;. r.;4 (s. 2H).4.50 (s. 2H,.6.93 (d. .»9.07 Hz. 

IH), 7.10 - 7.33 (m. 5H) . 8.05 (s. IH) . 9.38 (s. IH) . 



Step 7. preparartion of 7 



Me2N 




TO a solution of 24.5 g (52.9 nonol) of 6 in 20 mL of 
THF contained in a stainless steel reaction vessel was 
added 100 mL of a 2.0 M solution of dimethyl amine and 
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20 inLof neat dimethyl amine. The vessel was sealed 
and heated to 110 'C for 16 hours. The reaction vessel 
was cooled to antoient temperature and the contents 
concentrated ixUi&SiiSi- Purification by silica gel 
5 chromatography (Waters Prep-500) using 15 % ethyl 

acetate/hexanes gave 21.B g (84 %) of 7 as a clear 
colorless oil. NMR (CDCl.) d 0.85 (t. J » 7.2. Hz. 
6H). 0.93-1.29 (m, 8H) . 1.49-1.59 (m. 2H). .70- 
1.80 (m. 2H,. 2.98 (s. 8H, . 3.37 (s. 3H) . 4.41 (s. 2H) . 
4.44 (s. 2H). 6.42 (s, IH) . 6.58 ^ ^/^^ 

2.61 HZ. IH). 7.13 (d. J = 7.45 HZ. ' J ' 
7.28 (t. J = 7.85 HZ, IH) . 7.82 (d. J = 9.06 Hz. IH) , 
9.36 (s, IH). 



15 



Step 8. Preparation of 8 

A solution of 21.8 g (44.8 mmol) of 7 in 600 mL of THF 
was cooled to 0 'C. 58.2 mL of a 1 M solution of 

20 potass ixim 

t-butoxide was added slowly, maintaining the 
temperature at <5 'C. Stirred for 30 minutes, then 
quenched with 50 mL of saturated ammonium chloride. 
The organic layer was partitioned between ethyl acetate 
and water, dried over MgS04 and concentrated ?v vgcvQ - 
Pirification by recrystalization from -10% ethyl 
acetate/hexanes gave 15.1 g of 8 as a white solid. The 
mother liquor was purified by silica gel chromatography 
(Waters Prep-500) using 30% ethyl acetate/hexanes as 
the elutant to give 3.0 g of 8 as a white solid. MS 
(FABLD m/e 494.6. HRMS (ED calculated for M+H 
487.2756. Found 487.2746. 



25 



30 



a4f 
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Step 9. Preparation of 9 

y 

A solution of 2.0 g (4.1 mmol) of 8 in 20 mL of 
methylene chloride was cooled to -60 'C. 4.1 mL of a 

5 IM solution of boron tribromide was added. Stirred at 

ambient temperature for thirty minutes. Cooled 
reaction to -10 'C and quenched with 50 mL of water. 
The organic layer was partitioned between methylene 
chloride and water, dried over MgSO, and concentrated 

10 vacuo . Purification by recrystalization from 50% 

ethyl acetate /methylene chloride gave 1.95 g (89%) of 9 
as a white solid. MS (FABH*) m/e 537. HRMS (FAB) 
calculated for M 536.1834. Found 536.1822. 

15 Step 10. Preparation of 10 

i OH 



20 



A solution of 1.09 g (2.0 mmol) of 9 and 4.9 g (62 
mmol) of pyridine in 30 mL of acetonitrile was stirred 
at ambient temperature for 18 hours. The reaction was 

concentrated I'n vacuo. Purification by - - 

recrystallization from methanol/ diethyl ether gave 
1.19 g (96%) of 10 as an off white solid. MS (FAB*) 
m/e 535.5. 



25 
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E^ampl" ^^^^ 
step 1. Preparation of 2 




TO a solution of 6.0 g of dibutyl 4.f luorobeniene 
dialdehyde of Example 1395 (14.3 amol) in 72 inL of 
toluene and 54 mL of ethanol was added 4.7 g 3- 
nitrobenzeneboronic acid (28.6 mol), 0.8 g of tetrakis 
(triphenylphosphine) palladiu«(0) (0.7 rranol) and 45 mL 
of a 2 M solution of sodium carbonate in water. This 
heterogeneous mixture was refluxed for three hours, 
then cooled to ambient temperature and partitioned 
between ethyl acetate and water. The organic layer was 
dried over MgSO, and concentrated in YflCua - 
Purification by silica gel chromatography (Waters Prep- 
2000) using ethyl acetate /hexanes (25/75) gave 4.8 g 
(73%) of the title compound as a yellow solid. H NMR 
(CDCl,) d 0.88 (t. J = 7.45 Hz. 6H) . 0.99-1.38 (m. 8H) . 
1.62-1.75 (m, 2H). 1.85-2.00 (m. 2H) . 3.20 (s. 2H) , 
4 59 (s, 2H). 6.93 (dd, J = 10.5 and 2.4 Hz, IH) , 7.15 
(dt. J = 8.4 and 2.85 Hz. IH) . 7.46-7.59 (m. 2H) , 8.05- 
8.1€ (m. 3H). 9.40 (s, IH). 
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Step 3. Preparation of 3 





^^ rvf 2 in 500 mL THF was 
* ii ft o (10.4 inmoll or 2 m 
^ solution o . .« ^ ' ^ a 1 M solution 

„J pot«siu. t-butoxi ^^^^^^ ^^^^^^^ 

ru::»d loSi -.oru.. «>. «i— - 

chrom.tcsr.phy . . ^i. y.ilow £o». 

elu.nt. yi.ldsd 4.3 9 190»1 " 1.00-1.55 

, lAH j-9 6 and 3.0 HI. 

6.0H., iHi.5.67,., im. .34iad^^-';' 

* T - R 5 and 2.9 Hz, IH) , '-o^ v^r 

IH). 7.08 (dt. J - *nd ^^^^ ^ ^ 

8.1 HZ. IH). 7.81 {d, J = 8.7 HZ. IH) 
9 9 and 3.6 HZ. IH) . 8.23-8.30 (m, IH) . 8.44 . 
^^,^«., .e UeUtive intensitv) 4 UO ^ 
(65). HSMS calculated for M*H 464.1907. 



464.1905"; 
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Step 4. Preparation of 4 



[1 



Bu 
OH 




a 



NO 2 



TO a cooled (0 'O solution of 4.3 g (9-3 mol) of 
3 in 30 ml THF contained in a stainless steel reaction 
vessel was added 8.2 g dimethyl amine (182 mol) . The 
vessel was sealed and heated to 110 'C for 16 hours. 
The reaction vessel was cooled to ambient temperature 
and the contents concentrated ifl^iaCUfi. Purification 
by silica gel chromatography (Waters Prep-2000) using 
an ethyl acetate/hexanes gradient (10-40% ethyl 
acetate) gave 4.0 g (88%) of 4 as a yellow solid. H 
NMR (CDCl.) d 0.80-0.95 (m. 6H) , 0.96-1.53 (m. 8H) . 
1.60-1.69 (m. 3H). 2.11-2.28 (m. IH) , 2.79 (s 6H) , 
3.09 (.;^, J;^=15.0HZ. DV= 45.6Hz. 2H) . 4.90 (d. J 
=9.0 HZ. IH). 5.65 (s. IK). 5.75 (d. J =2.1 Hz IH), 
6 52 (dd. J = 9.6 and 2.7 Hz. IH) , 7.59 (t. J = 8.4 Hz, 
IH). 7.85 (d. J»7.80 HZ. IH) . 7.89 ^^' / r^'^"^' 
IH). 8.20 (dd. J = 8.4 and 1.2 Hz. IH) . 8.43 (s, IH) . 
MS(FABH*) m/e (relative intensity) 489.6 (100). 471.5 
(25) . HRMS calculated for M+H 489.2423. Found 
489.2456. 
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Step 5. Preparation of 5 



Me2N 



Bu 




'OH 



a.. 



TO a suspension of 1.0 g (2.1 mol) of A in 100 ml 
ethanol in a stainless steel Parr reactor was added 1 g 
10% palladium on carbon. The reaction vessel was 
sealed, purged twice with H,. then charged with H, (100 
psi) and heated to 45 for six hours. The reaction 
vessel was cooled to ambient temperature and the 
contents filtered to remove the catalyst. The filtrate 
was concentrated in VPCVP " give 0.9 g (96%) of 5. 
NMR (CDCl,) d 0.80-0.98 (m. 6H) . 1.00-1.52 (m. lOH) . 
1 52-1.69 (m. IH). 2.15-2.29 (m. IH) . 2.83 (s, 6H) . 
3.07 (q^B. Jab ' 15.1 H2. DV = 44.2 Hz. 2H) , 3.70 (s. 
2H). 4.14 (s. IH). 5.43 (s. IH) . 6.09 (d. J = 2.4 Hz, 
IH). 6.52 (dd, J = 12.2 and 2.6 Hz, IH) . 6.65 (dd, J = 
7.8* and 1.8 Hz, IH) , 6.83 (s, IH) , 6.93 (d. J = 7.50 
HZ, IH), 7.19 (t, J = 7.6 HZ. IH) , 7.89 (d. J = 8.9 Hz. 
iH). MS(FABH*) m/e (relative intensity) 459.7 (100). 
HRMS calculated for M+H 459.2681. Found 459.2670. 



wo 98/40375 



PCTAJS98/03792 



Step 6. Preparation of 6 

TO a solution of 914 (2.0 mol) of 5 in 50 .1 THF 
was added 800 mg (4.0 n«nol) B-bromovaleroyl chlorade. 
Kext was added 4 g (39.6 n«nol) TEA. The reaction was 
stirred 10 minutes, then partitioned between ethyl 
acetate and brine. The organic layer was dried 

(MgSO.) and concentrated i^^jiM^- Purification by 
ilica gel chromatography through a 70 ml MPLC column 

using a gradient of ethyl acetate, 20-50%, " 

eluent yielded 0.9 g (73%, of 6 as a pale yel ow c 1 

«HNMR (CDCl., d 0.84-0.95 (m. 6H, . 1.0 - -5 m lOH, . 

1 53-1.68 (m, IH), 1.80-2.00 (m, 4H, . 2.12-2.26 (m. 

4H). 2.38 (t, J =6.9 HZ. 2H) . 2.80 (s, 6H, , 3.07 (q^B- 
= 15.6 HZ, DV = 40.4 HZ. 2H) , 3.43 (t. J = 6.9 Hz. 

2H). 4.10 <s. IH). 5.51 (s. IH). 5.95 (d a =2 4 Hz. 

IH). 6.51 (dd. J =9.3 and 2.7 Hz. IH, . 7.28 s IH). 

7.32-7.41 (m. 2H, , 7.78 (d. J = 8.1 Hz. IH, . 7.90 (d. J 

s 9.0 HZ, IH, . 

Step 7. Preparation of 7 




''OH 



a 



TO a solution of 0.9 g (1.45 mmol) of 6 in 25 ml 
acetonitrile add 18 g (178 mmol) TEA. Heat at 55 'C 
for 16 hours. The reaction mixture was cooled to 
ambient temperature and concentrated i n Vg^V? - 
purification by reverse-phase silica gel chromatography 
(Waters Delta Prep 3000, using an acetonitrile /water 
gradient containing 0.05% TFA (20-65% acetonitrile, 



Silo 
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,ave 0.8 . ,7», o£ 7 « . white £o«». 

:.80-O.S6 SH,, 0.«.1.5. ', "*• 

3„,, 2.05-2.2. .m, IH, , 2.45-2.58 ,3. 

1.8 HZ. IH). 6.57 (di, J . 9.3 «a 2.7 ' 

J = 7.5 HZ, IH), 7.34 It, J = 8.4 Hz, IHl . 7^56 (d. 
T: 8.4 HZ, IHl, 7.74 .z, IH,, 7.S8 ^ = 
IH), 9.22 I.. IH). HE«S c.lcd 642.4304, oWrvd 
642.4343. 



step 1 




C14H13O2F fw=232.25 

A 12-liter. 4-neck round-bottom flask was equipped with 
reflux condenser. gas adaptor, mechanical stirrer, 
and an addition funnel. The system was purged with Nj. 
A slurry of sodium hydride (126.0g/4.988mol) in 
toluene (2.5 L) was added, and the mixture was cooled 
To 6 C I solution of 4-f luorophenol (560.5g/5.000mol, 
in toluene (2.5 L) was added via addition funnel over a 
period of 2.5 h. The reaction mixture was heated to 
reflux (100 C) for Ih. A solution of 3 -methoxybenzyl 
chloride (783.0g/5.000mol) in toluene (750 mL) was 
added via addition funnel while maintaining reflux. 
After 15 h. refluxing. the mixture was cooled to room 
temperature and poured into (2.5 L). After 20 mm. 
stirring, the layers were separated, and the organic 
layer was extracted with a solution of potassium 
hydroxide (720g) in MeOH (2.5 L). The MeOH layer was 
added to 20% aqueous potassium hydroxide, and the 
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mixture was stirred for 30 min. The mixture was then 
washed 5 times with toluene. The toluene washes were 
extracted with 20% aq. KOH. All 20% aq. KOH solutions 
were combined and acidified with concentrated HCl. The 
acidic solution was extracted three times with ethyl 
ether, dried (MgSO^) . filtered and concentrated in 
vacuo. The crude product was purified by Kugelrohr 
distillation to give a clear, colorless oil (449.0g/39% 
yield), b.p.: 120-130 C/50mtorrHg. 1h NMR and MS I (M 
+ H)+ = 233] confirmed desired structure. 



Step 2 




C17H18NO2FS fw=319.39 

A 12-liter, 3-neck round-bottom flask was fitted with 
mechanical stirrer and N2 gas adaptor. The system was 
purged with Nj. 4-Fluoro-2- (3-methoxybenzyl) -phenol 
(455.5g/1.961mol) and dime thy Iforroamide were added. 
The solution was cooled to 6 C, and sodium hydride 
(55.5g/2.19-7mol) was added slowly. After warming to 
room temperature, dimethylthiocarbamoyl chloride 
(242.4g/1.961mol) was added. After 15 h, the reaction 
mixture was poured into H2O (4.0 L). and extracted two 
times with ethyl ether. The combined organic layers 
were washed with HjO and saturated aqueous NaCl. dried 
(MgS04) . filtered, and concentrated in vacuo to give 
the product (605. 3g. 97% yield). NMR and MS l(M+H)* 
s 320] confirm desired structure. 



ana- 
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Step 3 



SH 

















C14H13OFS 



£ws248.32 



A 12-liter, round-bottom flask was equipped with N2 gas 
adaptor, mechanical stirrer, and reflux condenser. The 
system was purged with N2. 4-nuoro-2- (3- 
methoxybenzyl ) -phenyldimethylthiocarbamate 
{605.3g/1.895mol) and phenyl ether (2.0kg) were added, 
and the solution was heated to reflux for 2 h. The 
mixture was stirred for 64 h. at room temparature and 
then heated to reflux for 2 h. After cooling to room 
temperature. MeOH (2.0 L) and THF (2.0 L) were added, 
and the solution was stirred for 15 h. Potassium 
hydroxide (425 .9g/7 . 590mol) was added, and the mixture 
was heated to reflux for 4 h. After cooling to room 
temparature. the mixture was concentrated by rotavap. 
dissolved in ethyl ether (1.0 D. and extracted with 
H2O. The aqueous extracts were combined, acidified 
with concentrated HCl, and extracted with ethyl ether. 
The ether extracts were dried (MgSO.) , filtered, and 
concentrated in vacuo to give an amber oil (463. Og. 98% 
yield). NMR confirmed desired structure. 

Step 4 



sn3 
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OMe 



A 5-liter. 3-neck, round-bottom flask was equipped with 
N2 gas adaptor and mechanical stirrer. The system was 
purged with N2 • 4-Fluoro-2- {3-methoxybenzyl) - 
thiophenol (100.0g/403.2mmol) and 2-inethoxyethyl ether 
{1 0 L) were added and the solution was cooled to 0 C. 
sodium hydride {9.68g/383 .2iTanol) was added slowly, and 
the mixture was allowed to warm to room temparature. 
2.2-Dibutylpropylene sulfate (110 . 89g/443 .6mmol) was 
added, and the mixture was stirred for 64 h. The 
reaction mixture was concentrated by rotavap and 
dissolved in H2O. The aqueous solution was washed with 
ethyl ether, and concentrated H2SO4 was added. The 
aqueous solution was heated to reflux for 30 min, 
cooled to room temperature, and extracted with ethyl 
ether. The ether solution was dried (MgS04). filtered, 
and conc'd in vacuo to give an amber oil (143 .94g/85% 
yield)., 1h NMR and MS [ (M * H)* » 419] confirm the 
desired structure. 



Step 5 



914 
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OMe 



F 



C25»33^2^S fw=416.59 

A 2-liter, 4-neck, round-bottom flask was equipped with 
N2 gas adaptor, and mechanical stirrer. The system was 
purged with The corresponding alcohol 

(143.94g/343.8.Knol) and CHjClz d-O D were added and 
cooled to 0 C. Pyridinium chlorochromate 
(140.53g/651.6inmol) was added. After 6 h.. CH2CI2 was 
added. After 20 min. the mixture was filtered through 
silica gel. washing with CH2CI2. The filtrate was 
concentrated in vacuo to give a dark yellow-red oil 
(110. 6g. 77% yield). NMR and MS [(M + H)* = 417] 

confirm the desired structure. 

Step 6 




OM* 



F 



C25H33O4FS fw=448.59 

A 2-liter. 4-neck. round-bottom flask was equipped with 
N2 gas adaptor and mechanical stirrer. The system was 
purged with N2. The corresponding sulfide 
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(110.6g/265.5i««M»l) and CHjClj d-O !<> « 
solution was cooled to 0 C, and 3-chloroperbenroic acid 
(158.21g/531.7n«nol) was added portionwise- After 30 
min, the reaction mixture was allowed to warm to room 
5 tenperature After 3.S h. the reaction mixture was 

cooled to 0 C and filtered through a fine fritted 
funnel. The filtrate was washed with 10* aqueous 
K2CO3. An emulsion formed which was extracted with 
ethyl ether. The organic layers were combined, dried 
10 (MgS04>. filtered, and concentrated in vacuo to give 

the product (93. 2g. 76% yield). NMR eonfirned the 
desired structure. 



^1^ 
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Sc p 7 




C25H33O4FS fwa44B.59 



5 A 2-litcr, 4-necJc, round-bottom flask was equipped with 

K2 gas adaptor, mechanical stirrer « and a powdar 
addition funnel. The system was purged with The 
corresponding aldehyde (93.2g/20Bmntol) and TMF (1.0 L) 
were added« and the mixture was cooled to 0 C. 

10 Potassium cert-butoxide (23 « 359/208 .immol) was added 

via addition funnel. After Ih, 10% aq/ HCl (1.0 L) w*s 
added. After 1 h, the mixture was extracted three 
times with ethyl ether, dried (MgSO^), filtered, and 
concentrated in vacuo. The crude' product was purified 

15 by recryst. from 60/20 hexane/ethyl acetate to give a 

white solid (32.16 g) . The mother liquor was 
concentrated in vacuo and recrystelized from 95/5 
toluene/ethyl acetate to give a white solid (33.60g/ 
combined yield: 71%) . '^K confirmed the desxrea 

20 product. 



^11 
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Step 8 




0M« 



C27H39O4NS fw»473.67 

5 A Fisher porter bottle was fitted with N2 line and 

magnetic stirrer. The system was purged with Nj. The 
corresponding f luoro-compound (28 . lg/62 . 6n«nol) was 
added, and the vessel was sealed and cooled to -78 C. 
Dimethylamine (17.1g/379inniol) was condensed via a 
10 C02/acetone bath and added to the reaction vessel. The 

mixture was allowed to warm to room temperature and was 
heated to 60 C. After 20 h, the reaction mixture was 
allowed to cool and was dissolved in ethyl ether. The 
ether solution was washed with H2O, saturated aqueous 
15 NaCl, dried (MgSO^) . filtered, and concentrated in 

vacuo to give a white solid {28.5g/96% yield). NMR 
confirmed the desired structure. 
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Step 9 




A 250-mL. 3-neck, round-bottom flask was equipped with 
N2 gas adaptor and magnetic stirrer. The system was 
purged with • The corresponding methoxy-compound 
(6.62g/14.0i™aol) and CHCI3 (150 mL) were added. The 
reaction mixture was cooled to -78 C. and boron 
tribromide ( 10 . 50g/41 . Simnol) was added. The mixture 
was allowed to warm to room temperature After 4 h. the 
reaction mixture was cooled to 0 C and was quenched 
with 10% K2CO3 (100 mL) . After 10 min.. the layers were 
separated, and the aq'ueous layer was extracted two 
times with ethyl ether. The CHCI3 and ether extracts 
were combined, washed with saturated aqueous NaCl, 
dried {MgS04) , filtered, and concentrated in vacuo to 
give the product (6.27g/98% yield) . NMR confirmed 
the desired structure. 
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Step 10 



(K,Ckl 




in a 250 ml single neck round bottom Flask with stir 
bar place 2- diethylaitiineoethyl chloride hydochloride 
(fw 172.10g/mole) Aldrich D8, 720-1 {2.4 nanol, 4 . 12g) , 
34 ml dry ether and 34 ml of IN KOH (aqueous) . Stir 15 
minutes and then separate by ether extraction and dry 
over anhydrous potassium carbonate. 

In a separate 2-necked 250 ml round bottom flask with 
stir bar add sodium hydride (60% dispersion in mineral 
oil, 100 mg , 2.6 mmol) and 34 ml of DMF. Cool to ice 
temperature. Next add phenol product (previous step) 1.1 
g (2.4 mmilomoles in 5 ml DMF and the ether solution 
prepared above. Heat to 40C for 3 days. The product 
which contained no starting material by TLC was diluted 
with ether and extracted with 1 portion of 5% NaOH, 
followed by water and then brine. The ether layer was 
dried over magnesium sulfate and isolated by removing 
ether by rotary evaporation (1.3 gms) .The product may 
be further purified by chromatography {Si02 99% ethyl 
acetate/1% NH40H at Srol/min.). Isolated yield: 0.78 g 
(mass spec , and HI NMR) 
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Step 11 




The product from step 10 ( 0.57gms. 1.02 millimole fw 
"=58.83 g/mole) and 1.6 gms iodoethane (10.02 mol) was 
placed in 5 ml acetonitrile in a fischer-porter bottle 
and heated to 45 C for 3 days. The solution was 
evaporated to dryness and redissolved in 5 mis of 
chloroform. Next ether was added to the chloroform 
solution and the resulting mixture was chilled. The 
desired product is isolated as a precipitate 0.7272 
gms. Mass spec M-I = 587.9 , H NMR) . 



step 1 

OH 




F 



C14H13O2F fw=232.25 
A 12-liter, 4-neck round-bottom flask was equipped 
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reflux condenser, gas adaptor, mechanical stirrer, 
and an addition funnel. The system was purged with N2. 
A slurry of sodium hydride (126.0g/4.988mol) in 
toluene (2.5 L) was added, and the mixture was cooled 
to 6 C. A solution of 4-fluorophenol (560 . 5g/5 . OOOmol) 
in toluene (2.5 L) was added via addition funnel over a 
period of 2.5 h. The reaction mixture was heated to 
reflux (100 C) for Ih. A solution of 3-methoxyben2yl 
chloride (783 .Og/5. OOOmol) in toluene (750 mL) was 
added via addition funnel while maintaining reflux. 
After 15 h. refluxing, the mixture was cooled to room 
temperature and poured into HjO (2.5 L). After 20 min. 
stirring, the layers were separated, and the organic 
layer was extracted with a solution of potassium 
hydroxide (720g) in MeOH (2.5 L) . The MeOH layer was 
added to 20% aqueous potassium hydroxide, and the 
mixture was stirred for 30 min. The mixture was then 
washed 5 times with toluene. The toluene washes were 
extracted with 20% aq. KOH. All 20% aqueous KOH 
solutions were combined and acidified with concentrated 
HCl. The acidic solution was extracted three times 
with ethyl ether, dried over MgS04, filtered and 
concentrated in vacuo. The crude product was purified 
by Kugelrohr distillation to give a clear, colorless 
oil (449. Og/39% yield) . b.p.: 120-130 C/50mtorrHg. 
1h NMR and MS [{M + H)* = 233] confirmed desired 
structure. 

Step 2 
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OMe 



F 



Ci7Hi8N025'S fw=319.39 

A 12-liter. 3-neck round-bottom flask was fitted 
with mechanical stirrer and gas adaptor. The system 
was purged with Nj. 4-Fluoro-2- {3-methoxybenzyl) - 
phenol (455.5g/1.961mol) and dimethyl formamide were 
added. The solution was cooled to 6 C. and sodium 
hydride (55 . 5g/2 . 197rool) was added slowly. After 
warming to room temperature, dimethylthiocarbameyl 
chloride (242.4g/1.961mol) was added. After 15 h. the 
reaction mixture was poured into HjO (4.0 L). and 
extracted two times with ethyl ether. The coirtoined 
organic layers were washed with HjO and saturated 
aqueous NaCl. dried over MgS04, filtered, and 
concentrated in vacuo to give the product (605. 3g, 97% 
yield) . iH NMR and MS [(M*H)* = 320] confirm desired 
structure. 




Ml 
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C14H13OFS fw=248.32 

A 12-liter, round-bottom flask was equipped with 
N2 gas adaptor, mechanical stirrer, and reflux 
condenser. The system was purged with Nj. 4-Fluoro-2- 
( 3 -methoxybenzyl ) -phenyldimethylthiocarbamate 
(605.3g/1.895inol) and phenyl ether {2.0kg) were added, 
and the solution was heated to reflux for 2 h. The 
mixture was stirred for 64 h. at room temperature and 
then heated to reflux for 2 h. After cooling to room 
temperature, MeOH (2.0 L) and THF (2.0 L) were added, 
and the solution was stirred for 15 h. Potassium 
hydroxide (425.9g/7.590mol) was added, and the mixture 
was heated to reflux for 4 h. After cooling to room 
temperature, the mixture was concentrated by rotavap. 
dissolved in ethyl ether (1.0 L), and extracted with 
H2O. The aqueous extracts were combined, acidified 
with cone. HCl, and extracted with ethyl ether. The 
ether extracts were dried (MgSO.) , filtered, and 
concentrated in vacuo to give an amber oil (463. Og, 98% 
yield). NMR confirmed desired structure. 



Step 4 




F 



C25H35O2FS fw=418.'61 

A 5-liter, 3-neck, round-bottom flask was equipped 
with N2 gas adaptor and mechanical stirrer. The system 
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was purged with • 4.Fluoro-2- O-methoxybenzyl) - 
thiophenol (100.0g/403.2i™nol) and 2-inethoxyethyl ether 
(1 0 L) were added and the solution was cooled to 0 C. 
sodium hydride (9.68g/383.2inmol) was added slowly, and 
the mixture was allowed to warm to room temperature 
2,2-Dibutylpropylene sulfate (110.89g/443 .6mmol) was 
added, and the mixture was stirred for 64 h. The 
reaction mixture was concentrated by rotavap and 
dissolved in HjO. The aqueous solution was washed with 
ethyl ether, and cone. HjSO^ was added. The aqueous 
solution was heated to reflux for 30 min. cooled to 
room temperature, and extracted with ethyl ether. The 
ether solution was dried (MgS04) , filtered, and 
concentrated in vacuo to give an amber oil (143.94g/85% 
yield) . NMR and MS KM + H)* = 419] confirm the 
desired structure. 



Step 5 




OMe 



C25H33O2FS fw=416.59 

A 2-liter, 4-neck,- round-bottom flask was equipped 
with N2 gas adaptor, and mechanical stirrer. , .The 
system was purged with Nj. The corresponding -alcohol 

(143.94 g/343.8 mmol) and CH2CI2 d-O L) were added and 
cooled to 0 C. Pyridinium chlorochromate 

(140.53g/651.6romol) was added. After 6 h., CH2CI2 was 
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added. After 20 min. the mixture was filtered through 
silica gel. washing with CHjClz- The filtrate was 
concentrated in vacuo to give a dark yellow-red oil 
(110. 6g. 77% yield). NMR and MS [ (M + K)* = 417] 
confirm the desired structure. 



wo 98/40375 



PCTAJS98rt»3792 



Step 6 



OM* 




A 2-liter. 4-neck. round-bottom flask was equipped 
with N2 gas adaptor and mechanical stirrer. The system 
was purged with Kj. The corresponding sulfide 
{110.6g/265.5mmol) and CH2CI2 d-O D were added. The 
solution was cooled to 0 C. and 3-chloroperben2oic acid 
(158 21g/531.7mmol) was added portionwise. After 30 
min. the reaction mixture was allowed to warm to room 
temperature After 3.5 h. the reaction mixture was 
cooled to 0 C and filtered through a fine fritted 
funnel. The filtrate was washed with 10% aqueous 
K2CO3. An emulsion formed which was extracted with 
ethyl ether. The organic layers were combined, dried 
(MgS04). filtered, and concentrated in vacuo to give 
the product (93. 2g. 78% yield). NMR confirmed the 
desired structure. 
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Step 7 




£w=448.59 



A 2-liter. 4-neck:. round-bottom flask was ecjuipped 
with N2 gas adaptor, mechanical stirrer, and a powder 
addition funnel. The system was purged with The 
corresponding aldehyde (93 .2g/208mmol) and THF (1.0 L) 
were added, and the mixture was cooled to 0 C. 
potassium tert-butoxide (23 .35g/208 .Immol) was added 
via addition funnel. After Ih, 10% aq/ HCl (1.0 L) was 
added. After 1 h, the mixture was extracted three 
times with ethyl ether, dried (MgS04) , filtered, and 
concentrated in vacuo. The crude product was purified 
by recrystallized from 80/20 hexane/ethyl acetate to 
give a white solid (32.18g). The mother liquor was 
concentrated in vacuo and recrystallized from 95/5 
toluene/ethyl acetate to give a white solid (33.6ag, 
combined yield: 71%) . NMR confirmed the desired 
product . 
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10 



15 



Step 8 



JCQ< 

a 

C27"39°4N^ f.w=473.67 

A Fisher porter bottle was fitted with N2 line end 
magnetic stirrer. The system was purged with Nj. The 
corresponding fluoro-compound (28.1g/62.6inmol) was 
added, and the vessel was sealed and cooled to -78 C. 
Dimethylamine (17 .lg/379ininol) was condensed via a 
CO2 /acetone bath and added to the reaction vessel. The 
mixture was allowed to warm to room temperature and was 
heated to 60 C. After 20 h. the reaction mixture was 
allowed to cool and was dissolved in ethyl ether. The 
ether solution was washed with HjO, saturated aqueous 
NaCl, dried over MgS04. filtered, and concentrated in 
vacuo to give a white solid (28.5g/96% yield) . NMR 
confirmed the desired structure. 
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Step 9 



McjN 




OH 



C2e^31°4^^ fw=459.64 

A 250-mL, 3-neck, round-bottom flask was equipped 
with N2 gas adaptor and magnetic stirrer. The system 
was purged with The corresponding methoxy-compound 

(6.62g/14.0imol) and CHCI3 (150 mL) were added. The 
reaction mixture was cooled to -78 C. and boron 
cribromide (10 .50g/41.9mmol) was added. The 
was allowed to warm to room temperature After 4 h the 
reaction mixture was cooled to 0 C and was quenched 
with 10% K2CO3 (100 mL). After 10 min. the layers were 
separated, and the aqueous layer was extracted two 
times with ethyl ether. The CHCI3 and ether extracts 
were combined, washed with saturated aqueous NaCl. 
. dried over MgS04. filtered, and concentrated in vacuo 
to give the product (6.27g/98% yield). NMR 
confirmed the desired structure. 
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Step 10 




In a 250 ml single neck round bottom flask with 
stir bar place 2- diethylamineoethyl chloride 
hydochloride (fw 172.10g/mole) Aldrich D8. 720-1 (2.4 
millimoles. 4.12g), 34 ml dry ether and 34 ml of IN KOH 
(aqueous) . Stir 15 minutes and then separate by ether 
extraction and dry over anhydrous potassium carbonate. 

In a separate 2-necked 250 ml round bottom flask 
with stir bar add sodium hydride (50% dispersion in 
mineral oil. 100 mg. (2.6 mmol) and 34 ml of DMF. Cool 
to ice temperature. Next add phenol product (previous 
step) 1.1 g (2.4 mmol in 5 ml DMF and the ether 
solution prepared above. Heat to 40C for 3 days. The 
product which contained no starting material by TLC was 
diluted with ether and extracted with 1 portion of 5% 
NaOH, followed by water and then brine. The ether layer 
was dried over Magnesium sulfate and isolated by 
removing ether by rotary evaporation (1.3 gms) . The 
product may be further purified by chromatography 

(silica 99% ethyl acetate/1% NH40H at Sml/min.) . 

Isolated yield: 0.78 g (mass spec , and HI NMR) 

Step 11 
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The product from step 10 (0.57gms, 1.02 millimole 
fw 55B.83 g/mole) and iodoethane (1.6 gms (10.02 
mmoDwas place in 5 ml acetonitrile in a Fischer-Porter 
bottle and heated to 45 C for 3 days. The solution was 
evaporated to dryness and redissolved in 5 mis of 
chloroform. Next ether was added to the chloroform 
solution and the resulting mixture was chilled. The 
desired product is isolated as a precipitate 0.7272 
gms. Mass spec M-I = 587.9, 'H NMR) . 



STQI^QCSICAL ASSAYS 

The utility of the compounds of the present 
invention is shown by the following assays. These 
assays are performed in vitro and in animal models 
essentially using a procedure recognized to show the 
utility of the present invention. 

Tn Vitro Assay of compounds that i nhibit iPAT^nediated 
ti ptalce of r**C?-TaurQcholBte (TC^ in H 14 Cells 

Baby hamster kidney cells (BHK) transfected with 
the cDNA of human IBAT (H14 cells) are seeded at 60,00 
cells/well in 96 well Top-Count tissue culture plates 
for assays run within in 24 hours of seeding, 30,000 
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cells/well for assays run within 48 hours, and 10,000 
cells /well for assays run within 72 hours. 

On the day of assay, the cell monolayer is gently 
washed once with 100 ml assay buffer {Dulbecco^s 
Modified Eagle's medium with 4.5 g/L glucose +0.2% 
(w/v) fatty acid free bovine serum albumin- (FAF)BSA). 
To each well 50 ml of a two-fold concentrate of test 
compound in assay buffer is added along with 50 ml of 6 
mM ("C]-taurocholate in assay buffer (final 
concentration of 3 mM ["Cl -taurocholate) . The cell 
culture plates are incubated 2 hours at 37* C prior to 
gently washing each well twice with 100 ml 4* C 
Dulbecco's phosphate-buffered saline (PBS) containing 
0.2% (w/v) (FAF}BSA. The wells are then gently washed 
once with 100 ml 4" C PBS without (FAF)BSA. To each 
200 ml of liquid scintillation counting fluid is added, 
the plates are heat sealed- and shaken for 30 minutes at 
room temperature prior to measuring the amount of 
radioactivity in each well on a Packard Top-Count 
instrument. 



M3 
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f"r1 -Alanine 

The alanine uptake assay is performed m an 
identical fashion to the taurocholate assay, ^i^h the 
exception that labeled alanine is substituted for the 
labeled taurocholate. 

., pi.,v«. of f" ri-T,»rBeholnrw into 

(See-Metabolism of 3a.7b-dihydroxy-7a-inethyl-5b- 
cholanoic acid and 3a.7b-dihydroxy-7a-methyl-5b- 
cholanoic acid in hamsters' in Biochimica et Biophysica 
Acta 833 (1985) 196-202 by Une et al.) 

Male wistar rats (200-300 g) are anesthetized with 
inactin @100 mg/kg. Bile ducts are cannulated with a 
10- length of PElO tubing. The small intestine is 
exposed and laid out on a gauze pad. A canulae (1/8- 
luer lock, tapered female adapter) is inserted at 12 cm 
from the junction of the small intestine and the cecum. 
A slit is cut at 4 cm from this same junction 
(Utilizing a 8 cm length of ileum) . 20 ml of warm 
Dulbecco -s phosphate buffered saline. pH 6.5 (PBS) is 
used to flush out the intestine segment. The distal 
opening is cannulated with a 20 cm length of silicone 
tubing (0.02- I.D. x 0.037- O.D.). The proximal 
cannulae is hooked up to a peristaltic pump and the 
intestine is washed for 20 min with warm PBS at 0.25 
ml/min. Temperature of the gut segment is monitored 
continuously. At the start of the experiment, 2.0 ml 
of control sample ( ["C] -taurocholate ©0.05 mi/ml with 
5 mM cold taurocholate) is loaded into the gut segment 
with a 3 ml syringe and. bile sample collection is 
begun. Control sample is infused at a rate of 0.25 
ml/min for 21 min. Bile samples fractions afe 
collected every 3 minute for the first 27 minutes of 
the procedure. After the -21 min of sample infusion, 
the ileal loop is washed out with 20 ml of warm PBS 
(using a 30 ml syringe) . and then the loop is washed 
out for 21 min with warm PBS at 0.25 ml/min. A second 
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perfusion is initiated as described above but this with 
test compound being administered as well (21 min 
administration followed by 21 min of wash out) and bile 
sampled every 3 min for the first 27 min. If 
necessary, a third perfusion is performed as above that 
typically contains the control sample. 

Mo«ct.^^ent i^j^nntie rv.^T^fiterol Ponrpntration 
^mv1iTTC CHOP 

Liver tissue was weighed and homogenized in 
chloroformimethanol (2:1). After homogenization and 
centrifugation the supernatant was separated and dried 
under nitrogen- The residue was dissolved in 
isopropanol and the cholesterol content was measured 
enzymatically, using a combination of cholesterol 
oxidase and peroxidase, as described by Allain, C. A., 
ec al. (1974) Clin. Chem. 20. 470. 

M^ni^tiremey^t. ef Hetaat ^r HMtS CoA-yeductase Activity (HMG 
CPA) 

Hepatic microsomes were prepared by homogenizing 
liver samples in a phosphate/sucrose buffer, followed 
by centrifugal separation. The final pelleted material 
was resuspended in buffer and an aliquot was assayed 
for HMG CoA reductase activity by incubating for 60 
minutes at 37^ C in the presence of "c-HMG-CoA (Dupont- 
NEN) . The reaction was stopped by adding 6N HCl 
followed by centrifugation. An aliquot of the 
supernatant was separated, by thin-layer 
chromatography, and the spot corresponding to the 
enzyme product was scraped off the plate, extracted and 
radioactivity was determined by scintillation counting. 
(Reference: Akerlund, J. and Bjorkhem, I. (1990) J. 
Lipid Res. 21, 2159) . 

T^^^>T^iTlation of Senim Cholestero l fSER.CHnt., HDL-CHOL, 
TOT and V liPIi ♦ LDLl 

Total serum cholesterol (SER.CHOL) was measured 
enzymatically using a commercial kit from Wako Fine 
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Chemicals (Richmond, VA) ; Cholesterol Cll. Catalog No. 
276-64909. HDL cholesterol (HDL-CHOL) was assayed 
using this same kit after precipitation of VLDL and LDL 
vith Sigma Chemical Co. HDL Cholesterol reagent. 
Catalog No. 352-3 (dextran sulfate method) . Total 
serum triglycerides (blanked) (TGI) were assayed 
enzymatically with Sigma Chemical Co. GPO-Trinder, 
catalog No. 337-B. VLDL and LDL (VLDL + LDL) 
cholesterol concentrations were calculated as the 
difference between total and HDL cholesterol. 

» ni. cf -r---"- rW^rfrrm 7-«-KYdro3^;as^ 

Hepatic microsomes were prepared by homogenizing 
liver samples in a phosphate/sucrose buffer, followed 
by centrifugal separation. The final pelleted material 
was resuspended in buffer and an aliquot was assayed 
for cholesterol 7-a-hydroxylase activity by incubating 
for 5 minutes at 37« C in the presence of NADPH. 
Following extraction into petroleum ether, the organic 
solvent was evaporated and the residue was dissolved m 
acetonitrile/ methanol. The enzymatic product was 
separated by injecting an aliquot of the extract onto a 
C„ reversed phase HPLC column and quantitating the 
eluted material using UV detection at 240nm. 
(Reference: Horton, J. D., et al. (199C) J. Clin. 
Invest. 93, 2084). 

p..,,t»r«nen ^ ^^eal Bila Acid Ccne^Titrntlon (FBA) . 

Total fecal output from individually housed 
hamsters was collected for 24 or 48 hours, dried under 
a stream of nitrogen, pulverized and weighed. 
Approximately 0.1 gram was weighed out and extracted 
into an organic solvent (butanol /water) . Following 
separation and drying, the residue was dissolved in 
methanol and the amount of bile acid present was 
measured enzymatically using the 3a-hydroxysteroid 
steroid dehydrogenase reaction with bile acids to 
reduce NAD. (Reference: Mashige. F., et al. (1981) 

9^46 
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Clin. Cham, 27, 1352) • 

f' ^ltaiirochelate PptnV^ in Rab bit Brush Border Membrane 
v^gjgles fBBMV) 

Rabbit Ileal brush border membranes were prepared 
from frozen ileal mucosa by the calcium precipitation 
method describe by Malathi et al. (Reference: (1979) 
Biochimica Biophysica Acta, 554, 259). The method for 
measuring taurocholate was essentially as described by 
Kramer et al. (Reference: (1992) Biochimica Biophysica 
Acta, 1111# 93) except the assay volume was 200 ul 
instead of 100 yl. Briefly, at room temperature a 190 
Vil solution containing 2uM [^H] -taurocholate (0.75 uCi) , 
20 mM tris, 100 mM NaCl, 100 mM mannitol pH 7.4 was 
incubated for 5 sec with 10 ul of brush border membrane 
vesicles (60-120 pg protein). The incubation was 
initiated by the addition of the BBMV while vortexing 
and the reaction was stopped by the addition of 5 ml of 
ice cold buffer (20 mM Hepes-tris, 150 iriM KCl) followed 
immediately by filtration through a nylon filter (0,2 
um pore) and an additional 5 ml wash with stop buffer. 

Acvl-CoA:cholesterol Acvl Transferase (ACAT) 

Hamster liver and rat intestinal microsomes were 
prepared from tissue as described previously 
(Reference: (1980) J. flioJ. Chem. 255, 9098) and used 
as a source of ACAT enzyme. The assay consisted of a 
2.0 ml incubation containing 24 pM Oleoyl-CoA (0.05 
pCi) in a 50 mM sodium phosphate, 2 mM DTT ph 7.4 
buffer containing 0.25 % BSA and 200 pg of microsomal 
protein. The assay was initiated by the addition of 
oleoyl-CoA. The reaction went for 5 min at 37® C and 
was terminated by the addition of 8.0 ml of chloroform/ 
methanol (2:1). To the extraction was added 125 pg of 
cholesterol oleate in chloroform methanol to act as a 
carrier and the organic and aqueous phases of the 
extraction were separated by centrif ugation after 
thorough vortexing. The chloroform phase was taken to. 



wo 98/40375 PCT/US98/03792 

dryness and then spotted on a silica gel 60 TLC plate 
and developed in hexane/ethyl ether (9:1) . The amount 
of cholesterol ester formed was determined by measuring 
the amount of radioactivity incorporated into the 
cholesterol oleate spot on the TLC plate with a Packard 

instaimager . 

Data from each of the noted compounds in the 
assays described above is as set forth in TABLES 5, 6. 
7, and 8 as follows: 
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COMPOUND 


IC50 
uM* 


In vitro % 
Inhibition 
of TC 
Uptake @ 
100 uM # 


% 

Inhibition 
of Alanine 
Uptake e 
100 uM « 


% of Control 
Transport of TC in 

I^&C JLXcUIu V V • XXuru ft 


Benzothiaze 
pines 


2 




0 


45.4 +/- 0.7 


12 




25 






3 




0 






4a 




3 






5a 




34 






5b 


40 




0 


72.9 ± 5.4 @0.5mM 


4b 




9 






18 




6 






14b 




IB 






14a 




13 






13 




23 






15 


60 








19a . 




0 






19b 




15 






8a 




41 






Mixture of 
8a and 8b 




69 






Mixture of 
9a and Sb 


6 








6a 


5 








6b 




85 
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9a 


5 




D% @ 25 mM 


53.7 +/- 3.9 


Mixture of 
6a and 20 


13 








Mixture of 
6d and 10a 


Q 

0 . o 




14% @ 25 
xnM 




21a 




37 






21c 










21b 




45 






6c 


2 1 




58.5 


68.8 +/- S,7 at 0-4 
xnM 


6d 


0.6 1 




77.7 


16.1 +/" 1.1 @ 0.5 
irM 30.2 +/- 0.9 § 
0.15 mM 


17 




1 C\ 
xU 




: 


7 


50 








10a 


7 




77 . 6 


62.4 =/- 2.5 ©0.2 
mM 


lOb 


15 




w O • w 




25 


0 . 1 




4% © 10 mM 


26.0 +/- 3.3 


26 


2 




31% @ 25 
mM 


87.9 +/- 1.5 


27 


5 




7% @ 20 iT\M 




28 


8 




31% <i 20xnM 




29 




1 88 @ 50 mM 




• 


30 




j 96 @ 50 mM 






31 




1 41 @ 50 iciM 






37 


3 




0% (i 5 jnM 




38 


0.3 




11% @ 5inM 


20.6 +/- 5.7 


40 




1 49 @ 50 xnM 







3od 
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41 


2 




0% G 20 mM 






1.5 








43 


1.5 




16% a 25 
iiiM 






2 




22% 3 20 




49 


0.15 




21% e 200 
itiM 


21.2 +/- 2.7 


57 




51 @ 50 RiM 




- 


58 




20 § 50 xnM 






59 


70 








60 


9 




59 




61 






175 




62 


10 








63 




90 @ 6 xnM 






64 




100 @ 6 xAM 







♦ In vitro Taurocholate Cell Uptake 

# Unless otherwise noted 

= Con«)arative Example is Example No. 1 in WO 93/16055 



5^1 
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Compound 


TC-uptake 


TC-uptake 


TC-uptake 


ACAT 


ACAT 




(H14 
cells) 


Ileal 
Loop 


(BBMV) 


(liver) 


intestine 




IC(50) 


EC(50) 


IC(50) 


IC{50) 


IC(50) 


COMP. 

example' 


1 inM 


74 inM 


3 mM 


20 mM 


20 mM 


6d 


0.6 xnM 


31 mM 


1.5 mM 


25 mM 


20 mM 


38 


0.3 n\M 


12 mM 


2 mM 


15 mM 


N.D. 


49 


0.1 inM 


12 mM 


N.D. 


6 mM 


N.D. 


25 


0.1 mM 


20 mM 


0.8 mM 


8 mM 


8 mM 



Comparative Example is Example No. 1 in WO 93/16055 



TABLE 7 

EFFICACY OF COMPOUND NO. 25 IN 


CHOLESTEROL-FED HAMSTERS 


PARAMETER 


CONTROL 


4% CHOLES- 


0.2% 






TYRAMINE 


CPD. NO. 25 


WEIGHT (G) 


(mean ± SEM, 


*p<0.05, A-Studenf s t, B- 




Dunnett's) 






day 1 


117 (2) 


114(6) 


117(5) 


day 14 


127(3) 


127(3) 


132(4) 


LIVER WEIGHT (G) 


5.4(0.3) 


4.9(0.4) 


5.8(0.2) 


SER.CHOL{ing%) 


l-43f71 


-H9-(-4^A7B— 


— 126(2)*A.B V. 


HDL-CKOL(mg%) . 


89(4) 


76(3)*A,B 


76(1)*A,B. 


VLDL LDL 


54(7) 


42 (3) -A 


50(3) 


TGI (mg%) 


203(32) 


■ 190(15) 


175(11) 


HEPATIC CHOL(mg/g) 


2.5(0.3) 


1.9(0.1)*A,B 


1.9(0.1)*A.B 


HMG COA (pm/mg/xnin.) 


15.8(7.6) 


448.8(21.6)* 


312. 9(37. 5)*A 






A,B 


.B 


7a-0Hase (pm/mg/min. ) 


235.3(25.1 
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FBA (inM/24H/100g) 


t 

2.3(0.1) 
6.2(0.8) 


357.2(28.3) • 
A.B 

2.7(0.1)*A,B 

12.3(1.5)*A, 

B 


291.0(6.0)'A j 

2.4 (0.04) 
11.9(0.5)*A,B 



2>03 
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TABLE 8 

EFFICACY OF COMPOUND NO. 25 IN RAT AL2ET MINIPUKP MODEL 



PARAMETER 



WEIGHT (G) 



day 1 

day 8 
LIVER WEIGHT IG) 
SER.CHOL(mg%) 
HEPATIC CHOL(mg/g) 
HMG COA pm/mg/min 

7a-0Hase (pm/mg/min) 
24 HR. FECAL WT (G) 
FBA (mM/24H/100g) 



CONTROL 



20 MPL/DAY 
CPD. NO. 25 



(mean ± SEM. •p<0.05. A-Studenfs t. B- 
Dunnett's) 



307 (4) 
330 (4) 
15.5 10.6) 

85 (3) 
21 (0.03) 
75.1 (6.4) 

281.9 (13.9) 
5.8 (0.1) 
17.9 (0.9) 



307 (3) 
310 (4)*A,B 
14.6 (0.4) 

84 (3) 
2.0 (0.03) 
318.0 (40.7)*A,B 

535.2 (35.7)*A,B 
5.7 (0.4) 
39.1 (4.5)'A,B 



Additional taurocholate uptake tests were 
conducted in 

the following conipounds listed in Table 9. 
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Biological Assay Data for Some Compounds 
of the Present Invention 



Number 


Human TC 
ICcn 


Alanine Uptake 
Percent Inhibition 


101 




A iRS 1 A 

0 sBt l.U 


102 


0.083 




103 






104 


0.0056 




105 


0.6 




106 


0.8 




107 






108 


0.3 




109 






110 


0.09 




111 


2.5 




112 


3.0 




113 


0.1 




114 


0.19 




lie 

115 


O.O 




116 


0.3 




117 




12.0 @ 0.625 


118 


A il 

0.4 




119 


1.3 




120 




34.0 @ 5.0 


121 


A A^O 

O.Doo 




122 


1.07 




123 


1.67 




124 




14 0 ® 6.25 


125 


18.0 




126 




18 ® 1.25 


127 


055 




128 


0.7 




129 


0.035 




131 


128 




132 




5.4 ® 0.063 


133 


16.0 




134 


03 




135 


22.0 




136 


0.09 
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lUU/ 


U.UUi 




iVUo 


U.UUi 






U.UUI 




inin 
lUlU 


U.UUi 




lUll 


U.UUi 




IU12 


U.UU15 




1013 


0.002 




1014 


0.002 




1015 


0.002 




1016 


0.002 




1017 


0.002 




1018 


0.002 




1019 


0.002 




1020 


0.002 




1021 


A nm 
0.002 




10Z2 


A nm 
U.UU2 




IOZj 


A nm 
U.UUZ 




J.UZ4 


U.UUx 






U.UUx 




lUZO 






1 HOT 


U.UUz 






U.UUZ 




1 mo 


A nm 
U.UUZ 






U.UUZ 




1 fill 


n nm 
U.UUi 






n nn'i 
U.UU2 




1 C\11 

1033 


n nm 
0.002 










1035 


n nm 
U.UU2 




iU30 


A AAO 

U.UU2 




IKJO/ 


n AATJ 

U.UU22 




lUJo 


A nn^c 
U.UUZd 






A Ami: 
U.UU/0 










1041 


0.003 




" 1042" 


0.003 




1043 


0.003 




1044 


0.003 




1045 


0.003 




1046 


0.003 




1047 


0.003 




1048 


0.003 





ion 
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1 (\AQ 






iUOU 


0 003 






0 noi 






0 003 




IOC'S 

iUDO 






1054 


0 00^ 




1055 


0 00*^ 










1057 


U.UUJ 






n 003 




1057 


0 003 




lUoU 


0 003A 




iUol 


0 004 






0 004 






0 004 






0 004 






0 004 




lUoo 


0 004 




lUb/ 


0 004 




lUbo 


0 004 






0 004 




lU/U 






lU/1 


0 004 




iU/Z 


0 004 




10/0 


0 004 






0 004 






0 0043 




1076 


0.0045 




in77 


0 004S 




lU/O 


0 0045 




in7Q 


0 005 




lUOw 


0.005 




lUOl 


0 005 






0.005 




1083 


0.005 




1084 


0:005 - 




1085 


0.005 




1086 


0.005 




1087 


0.005 




1088 


0.0055 




1089 


0.0057 




1090 


0.006 





3oa 
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1091 


0.006 




1092 


0.006 




1093 


0.006 




1094 


0.006 




1095 


0.006 




1096 


0.006 




1097 


0.006 




1098 


0.006 




1099 


0.0063 




1100 


0.0068 




1101 


0.007 




1102 


0.007 




1103 


0.007 




1104 


0.007 




1105 


0.007 




1106 


0.0073 




1107 


0.0075 




1108 


0.0075 




1109 


0.008 




1110 


0.008 




nil 


0.008 




1112 


0.008 




1113 


0.009 




1114 


0.009 




1115 


0.0098 




1116 


0.0093 




1117 


0.01 




1118 


0.01 




1119 


0.01 




1120 


0.01 




1121 


0.01 




1122 


0.011 




1123 


0.011 




1124 


0.011 




1125 


0.012 




1126 


n m 1 
[j.Vlo 


r 


1127 


0.013 




1128 


0.017 




1129 


0.018 




1130 


0.018 




1131 


0.02 




1132 


0.02 
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Xi/D 


0 17 




11/0 


0 18 




1 1 7*7 
11/ i 


n 18 




ll/O 


n 19 




11/7 


0 1Q 
v.i7 




1 1 on 


n 7 




^ 4 01 

1181 


n '57 




1182 


0 7^ 




1183 


U./0 




1184 


n 751 




USD 


n 7R 




1 1 

lloo 


0 3 




llo/ 








0.35 




1107 


035 




il7U 


0.55 




i 171 


0 65 




1 l7Z 


1 0 




117J 


1 0 




1 10A 
1174 


1 6 




1175 


1 7 
1./ 




1170 






117/ 


7 9 




1 iQft 
ll70 


7 5 




1 1 QO 
1177 








6 1 




1 om 

liUl 


oo 




17^9 
IZU^ 


40 0 




1 on*^ 




0 @ 0.063 


i7nA 


0 05 




i7nc; 

l/UD 


0 O'U 




izuo 
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1301 


0.15 




1302 


1.4 




1303 


0.26 




1304 


0.25 




1305 


0.25 




1306 


1.2 




1307 


3.1 




1308 


0.04 




1309 


024 




1310 


1.16 




1311 


3.27 




1312 


5.0 




1313 


6.1 




1314 


0.26 




1315 


1.67 




1316 


3.9 




1317 


21.0 




1319 




11.0 @ 0.25 


1321 




11.1 ® 5.0 


1322 




3.0 ® 0.0063 


1323 




4.0 @ 0.0063 


1324 




43.0 @ 0.0008 


1325 




1.0 @ 0.0063 


1326 




36.0 @ 0.0008 


1327 




3.0 @ 0.0063 


1328 




68.0 ® 0.0063 


1329 




2.0 ® 0.0063 


1330 




9.0 @ 0.0063 


1331 




D/.U ^fcjf U.UUUo 


1332 




43.0 @ 0.0008 


1333 




0 @ 0.0063 


1334 




50.0 @ 0.0008 


1335 




38.0 @ 0.0008 


1336 




45.0 ® 0.0008 


1337 
1338 




0 @ 0.0063 

lJ)-@-025 


1339 




0 @ 0.063 


1340 




9.0 ® 0.063 


1341 




1.0 @ 0.063 


1342 




1.0 @ 0.063 


1345 




13.0 @ 0^ 


1347 


0.0036 
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1351 


0.44 




1352 


0.10 




1353 
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1371 
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0.002 
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0.052 




1450 
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The examples herein can be repeated with similar 
success by substituting the generically or specifically 
described reactants and/or operating conditions of this 
invention for those used in the preceding examples. 

Novel compositions of the invention are further 
illustrated in attached Exhibits A and B. 

The invention being thus described, it is apparent 
that the same can be varied in many ways. Such 
variations are not to be regarded as a departure from 
the spirit and scope of the present invention, and all 
such modifications and equivalents as would be obvious 
to one skilled in the art are intended to be included 
within the scope of the following claims. 
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sable C2: Alternative coBpouads #2 (Families ri01-ri23) 



(R*)q 




1;^ 



OH 



Family 
FlOl 

ri02 

F103 

F104 

F105 

F106 

F107 

F108 

F109 

FllO 



gpdt R^«R^ 

CEOSEN FROM 
TABLE D * 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CEOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CKOSEII FROM 
TABLE D 



nil 

F112 



CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 



r5 
Ph- 

p-F-Ph- 

m-F-Ph- 

p-CK30-Ph- 

n-CH30-Ph- 

p-(CH3)2N-?h- 

ni-(CK3)2N-Ph 

p-(CK3)3-N*-^ti- 
m-{CH3)3-N+-Ph-. 

p-(CH3)3-N*-CH2CH2- 
(OCH2CH2) 2-0-Ph- 



m-(CT!^T-N*'-CK2CH2=- 
(0CH2CH2)2-0-Ph- 

l', p-(N,N- 
dimethylpiperazine) - (N' ) ■ 
CH2-(OCH2CH2)2-0-Ph- 



CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE 0 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 



-CHOSEN FROM- 
TABLE D 

CHOSEN FROM 
.TABLE D 



3n 



Exhibit A 
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ni3 

F114' 

F115 

F116 

F117 

F118 

F119 

F120 

F121 

F122 

F123 



CHOSEN FROM I , 

TABLE D dimethylpipera2ine)-(N ) 
CH2-(OCH2CH2)2-0-Ph- 

P-CH3O- 
3,4, <Jioxy-nethylene-Ph- 



CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN. FROM 
TABLE D-'- 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 



m-F-Ph- 
p-F-Ph- 

m-CHaO- 
p-F-Ph- 

4-pyridine 
N-niethyl-4-pyridinium 

3-pyridine 
N-nethyl-3-pyridinium 
2-pyridine 

p-CH302C-Ph- 



CHOSEN FROM 
TABLE D 



CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 



Similar fa:t>ilies can be generated v^«e rX<>R^ such as - and 
r2 - n-Bu, but CR'*)q is chosen from table CI. 
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Exhibit B 
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APPENDIX A 

The ileal bile acid transport inhibitors used in the present 
invention include, for example, those compounds disclosed in this 
Appendix A. 



I ) The compounds of the fonnula (I) 

r 1°' R' 

.S— 4_r' 

wherein R^ and are the same or diffcrcni and each is optionally substituted Cj^ 
ailcyL C3.5 cydoalkyl or R^ and R^ together with the carbon atom to which they arc 
attached form an optionally substituted C}^ spiro-cycloalkyl group; 

R^ is a C6.14 aryt or a C3.13 hetcroajyl group each optionally substituted with one 
to eight subsiiiuents which are the same or different and are each scleacd from 
halogen, hydroxy, nitro, phenyl-Ci.6 aJkoxy, Ci.e alkoxy, optionally substituted Cj^ 
alkyl, S(0)nRl S02NR8r9 C02RI 0(CH2CH2O)„r8 OSO2R2. 
0(CK2)pS03R8. O(CH2)pNR9Rl0 and 0(CH2)pKTl^R^OR^ ^ ^^'herein R^ 10 R^ 
arc the same or different and are independently scleaed from hydrogen or optionally 
substituted alkyl , and wherein p is an integer from I -4 and n is an integer from 
0-3; 

R5a jj^5b r5c and R^^ each represent atoms or groups which are the same or 
different and each is hydrogen, halogen, cyano, R^-acetyiide, OR^. optionally 
substituted Ci^.alkyl.COR8.^CH(OH)R8. .S(0)„R?._S02>^.?^^ 
OCORS. OCF3, OCN, SCN, NHCN. CH2OR8, CHO. (CH2)pCN, CONR^R^O^ 
(CH2)pC02R^ (CH2)pNR^^^0 CO2R8, NHCOCF3, NHSO2R8, OCH2OR8, 
OCH-CHRS. 0(CH2CH20)nRl 0SO2R^ 0(CH23pS03R8. 0(CH2)pNR^^^ and 
0(CH2)pN^^^^^ 1 wherein R^ to R^ ^ n. and p are as hereinbefore defined; or 
R5a and R-^, R^ and R^^ or R^^ and R^^ together with the ring to which they arc 
attached fcnn a cyclic group .0(CR^^<^mO- therein R^ and R^*^ are as 
hereinbefore defined and m is 1 or 2; 

3-? •2- 
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and r7 arc the same or diffcrera and each is hydrogen, opti naUy substiojted Cj^ 
aftyl, C3^ cycloalkyl. or and r7 together with the carbon atom to which they are 
attached ffarm an optionally substimted €3.5 spiro-cycloalkyl group; 
X is CH2, C-0. C«S, or C»NR8 wherein R8 is as hereinbefore de&ed; and 
I is an integer from 0-2; 

and saJts, solvates or a physiologicaDy functional derivatives thereof. 

2) A compound of formula (I) according to claim 1 wherein 
Rl is methyl or ethyl; 

R2 is methyl, ethyl or n-butyl; 

is phenyl; 

r5* and R5d are hydrogen; 

R5I> and R5c are the same or different and are each hydrogen, methyl, methoxy. 
hydroxy, trifhiorometlqrl or halo; 

R« and r7 are the same or differem and are each hydrogen, methyl, ethyl or i-buiyl; 

Xi8CH2orC-0; 

lis 2; 

or a salt, solvate, or physiologicaJly fimciional derivative thereof! 

3) A compound of fbniiula (1) selected from the group conststing of 
(±)-3.n-Btityl-3^-2.3-dihydro.5.phenyl.l.5-ben2othia2epin-»-one; 
(±)-3.n-Butyl.3^y|.2.3.dihydro.5-phenyH.5.ben2othia2cpin-Uone'l.l.dioxide; 
(±)-3.n-Butyl-3<thyl-i3.4.5.tetrahydro-5-phenyl-l,5^)enzothja2epine; 
(±)-3-n.BtitylO-ethyl-2.3.4.5MetrahydT0.5.phenyI.I,5.beniothia2epine-l.W 

(±>3-n.Butyl.2-isobutyW<thyl.2.3.4.5.tetrahydro.5.pheny|.1.5^benrothia2^ 
1,1-dioxide: 

3.3-D!ethy|.2.3-dihydn>-5-phcny|.l.5.ben2cthia2epin^ne: 
3.3-Diethyl.2.3-dihydro-5-phenyM.5.ben2ethia2epitM^ne 1. 1-dioade; 
3.3-Diethyl-2,3,4,5-tetrahydro-5-pheny|.I.5-ben20thia2epine; 
3.3.Dicthyl.2.3.4.5.tetrahydro.5-phenyl-I.5.benzothia2epine'l,lwlioxide: 
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3,3-Dimcthyl-2,3-dihydro-5-phenyl-1.5-bcn20tbittcpm^ 

3,3-Dimcthyl-2>dihydro-5-phcnyi-I,5-bca» 

3,3-Dimcthyl-2,3A5-tctrahydro-5-phcnyl-l,5-bcnzothm 

3,3.Dim«hyl-2,3,4.5-tcirahydro-5-phcnyl-1.5.bcnzoifaia2cpm^ 

(i)-3.n.ButylO-cihyl.2,3,4,5-tctrahydro-7,8.dimcthoxy-5.^ 

bcnzothiazcpinc-l, 1-dioxidc; 

3>DicthyI-2,3.4.5.tctrahydro-7.8^cihoxy-5.phenyl-l,5 
dioxide; 

(±)-3-n-ButyIO-cthyl-2,3,4,5-tcirahydro.8.mcihoxy-5-phcnyl- 1 ,5-bcn^^ 
1,1 -dioxide; 

3 J-DicthyI-2,3,4.5-tctrahydro-8-mcthoxy-5-phcnyl-l ,5-ben20lhiazc^ I-dioxidc; 
(i)-3-n-Butylo-€thyI-2,3,4.5.tetrahydro-5-phenyl-I,5-bcn20thia2^ 

dioxide; 

3,3.Dicthyl-2,3,4,5-teirahydro-5-phcnyl-1.5-bcn20ihia2cpin-8-oI-lJ-diori^^^ 
(i)-3-n-ButyiO-cthyl-2,3.4,5-tcirahydro-7-mcihoxy-5-phenyI-l,5-bcn20tto^ 

ol-l,l -dioxide; 

3,3.Dicthyl-2J,4,5-tctrahydro-7-meihoxy-5-pheoyl-l.5-ben20i^^ 
dioxide; 

(±).7-bromoo.n-ButylO-cthyI.2,3.4,5-ie!rahydro-8-mcihoxy-5-phenyI-l,5. 
benzothiazepine-1, l-dioxide; 

7-bromo-3,3-Dicihyl-2,3.4,5.teirahydro-8-mcihoxy-5-phenyI-l,5-ben20t^^ 
1,1-dioxidc; 

(±)-3-n-Butyl-3-cthyl-2,3,4,5-tctrahydro-5-phcnyI- 1 ,5.bcn20thia2epin-7,8^iol- 1,1- 
dioxide; 

3,3-DiethyI-2,3,4,5-tctfahydro-5-phcnyl- l,5-ben20thia2cpin-7,8.dioI. 1 , 1 -dioxide; 

(±>3-n-ButyI-3-ethyl-2,3,4,54etrahydro-8.metlioxy.5-phcnyl-l,5-bw 

monoxide; 

3^-Dicthyl-2,3,4,5-ictrahydro-8-mcthoxy-5-phcnyl-l,5-bcMOthia2ep 

(iV3-ii-BiitylO-ethyl-2,3,4.5-tetrihydro-5-phenyl-l,5-bcnw 

monoxide; 

3,3-Dicthyl-2,3 ,4,5-ictrahydro-5-phcnyl- 1 ,5 -bcnzothiazcpin-S-ol- 1 -monoxide; 
(i)-3-n-ButyI-3-ethyl-2.3-dihydit>-8-mcthoxy-5-phcnyl-l,5-benzot^^ 
(±>3.n-Biityl-3-«ihyI-2,3,4,5-ietrahydro-8-mcthoxy-5-phenyl-1.5-bcnzothitt^ 
(±>3-n-Butyl-3-ethyl-2,3,4,5-tet»hydro-8-methoxy-5-phenyl-U5-benzothi^ 

Ul-dioxide; 

(±>3.n.Butyl0.ethyI-2,3,4,5.tcTiahydro-8.hydroxy-5-phcnyl-1.5-benzotM 
l.l-dioxsde; 



33 i 
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4-onc; 

(i)-7.BronwO-n.butylO-cthyI.2,3,4,5-cctrahydro-8-mcthoxy-5.phcnyl.l,5- 
benzotfaiazepine I,Udio»de; 

(±)-7-Bromo-3-n-butyl.3-ethyl-2,3.4,5-tctrahydro-S-phcnyJ- 1 .S-benzothiazcpin-S- 
ol U -dioxide; 

(±)-3-n-butyIO-«thyl-2.3,4>tcirahydro-7-mcthoxy-5-phcnyl- 1 .S-benzot^ 
l.Ndioxide; 

(±)-3-n-butyIO-cthyI-2,3,4,5-tcirahydro-7,8-dimcthoxy.5.phcnyI-U5-b^ 
M -dioxide; 

(±).3.n.butyIO.cthyl-2.3,4,5.icirahydro-5.phcnyI-l,5-bcn20thia2cpine-7,8^ 1,1- 
dioxide; 

(=>7-Bromo0.n.buty|.3-ethyl-2,3.dihydro-5-phenyl-I,5-bcnzothia2epin^o 
(=)-3-n-buty|.3-cihyI-2,3,4,5-ictrahvdro-7.mcthoxy.5-phenyi-l,5-bcn2oxiu^ 
1 J -dioxide; and 

(±)-3.n-butylO-ethyi.2.3.4.5-ietrahydro.5-phenyI. l,5-bcn20ihia2epin.7-ol 1, 1- 
dioxide. 

4) A compound of fonnula (I) selected from: 

(±)-3-n-buty!-3-ethyl-2,3,4,5-tetrahydro-7-methoxy-5-phenyI-I,5-ben20thia2epin-8- 
ol M -dioxide; and 

(±>3.n-ButyI-3-cthy|.2,3.4,5-tctrahydro-8-hydroxy-5-phenyI.l,5-bcn2othia2epin^^ 
1 J -dioxide 

or a salt, solvate, or physiologically functional derivative ihereof 
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(±)-3-n-ButyW*cthyl-2,3-dih>dro-5-phenyI-l,5»bcn20thia2cpin-4K)ne-l,W^ . 
(±).3-n-ButylO<thyi-2,3,4,5-ictrahydro-5-phenyl-I,5-bcn20thia2cpine^ 
(i).3-n-Butyi-3-cthyl-2,3.4,5-lctrafaydro-5-phcnyI- 1 ,5-benzotfaia2cpinc- 1 , 1 -dioxide; 
(±>3-n-ButyI-2-isobutyI-3-cihyl-2,3A5-ictrahydro-5-phcnyl-I,5-ben20ihiazcpte^ 
dioxide; 

3.3-Dicthy!-2,3-dihydro-5-phcn^-l,5-bcn20thia2epin-4-one; 
3,3-Dicihyl-2,3-dihydro-5-phcnyM,5*bcnzDihia2cpin-4.onc 1,1-dioxidc; 
3,3-DiethyI-2,3,4,5-ictnhydro-5-phenyl-I,5-ben2othia2epine; 
3,3-Dicthyl-2,3.4,5-tetrahydro-5-phenyl- l,5-benzothia2epinc- 1 . 1 -dioxide; 
3.3-DimethyI-2,3-dihydro-5-phcnyl- ] ,5-bcnzothia2cpin-4-onc; 
3,3-Dime:hyI-2»3-<Jihydro-5-phenyi- 1 ,5-bcn20ihia2cpin-4-one- 1 , 1 -dioxide; 
3,3-Dim«hyI-2,3,4,5-icirahydro-5-phcnyi-l,5-bcn20ifaia2epine; 
3,3-DimethyI-2,3,4,5-tctrahydro-5-phenyl- 1 .S-benzoihiazcpine- 1 . 1 -dioxide; 
(±)0-n-Butyl-3-cthyl-2.3.4,5-ietrahydro-7,8-dimcthoxy-5-phenyI-l,5-bcnzothiazcp^^^^ 
dioxide; 

3 ,3-DicthyI-2,3,4,5-tetraiiydro-7.8-dimeihoxy-5-phenyl- 1 ,5-bcn20thia2cpinc- 1 , 1 -dioxide; 
' (i).3-n-Butyl-3-cthyl-2,3 ,4,5.tcirahydro-8-methoxy-5-phenyl- 1 ,5-benzothia2cpine- 1,1- 
dioxide; 

3,3-Dicthyl-2,3,4,5-tctrahydro-8-mcihoxy-5-phcnyl-l,5-bcn2othia2cpine-I,l-dioxide; 
(i)-3-n-ButyI-3-cthyl-2,3.4,5-tetrahydro-5-phenyI-l,5-ben2othia2cpin-8-oNlJ-dioxid^ 
3,3-DiethyI-2,3.4,5-tctrahydro-5-phcnyl-l ,5-ben2oihiazcpin-8-ol- 1, 1 dioxide; 
(±)-3-n.ButyI-3-cthyI-2,3,4.5-tctrahydro-7-methoxy-5-phcny|. l,5-ben20thia2epin-8.oI.l, 1 - 
dioxide; 

3 ,3-Dicthyl-2,3 ,4,5-tetrahydro-7-mcthoxy.5-phcnyI- 1 .S-bcnzcthiazepin-S-o!- 1 , 1 -dioxide; 
(±)-7-bromo-3-n-Butyl-3-eihyl-2.3,4,5-ictrahydro-8-mcihoxy.5-phcnyl-l,5. 
benzothiazepine- 1 , 1 -dioxide; 

7-bromo-3^-DiethyI-2^.4,5-icirahydro-8-methoxy-5-phenyl- 1 .f-bcnzothiazcpine- 1, 1 - 
dioxide; 

(±>3-n-Butyl-3-cthyl-2,3/.5-icti^ydro-5-phcDyl- 1 ,5-bcn20thiazcpin-7,8-diol- 1 ^ 

3.3-DicthyI-2,3,4,5.tenahydro-5.phcnyi.l,5.beittothia2cpin-7,8^ioI-l.l-dioxidc; 

(±>3.n.ButyI^^«lqri:2;374,5-tctn^^ 

monoxide; 

3, 3-DicthyI-2,3.4.5-ietrahydro-8-meihoxy-5-phcnyJ- 1 ,5-ben2othia2cpine- 1 -monoxide; 
(±)-3-n-Butyl-3-€thyl-2,3.4,5-tctrahydro-5-phcnyl-l ,5-bcn2othia2cpin-8-oI- 1 -monoxide; 
3,3-Dicthy!-2,3,4.5-tetrahydro-5-phcnyl-I,5-ben20ihiazcpin.8^I-l.monow^^ 
(±>3-n.Butyl-3-cthyI-24-dihydro-8-mcthoxy-5-phcnyl-l,5-benzoihia2cpin-4-onc; 
(±>3-n-Butyl-3-ethyl-2,3,4,5-tctrahydro.8.methoxy-5-phenyI.1.5-benzodim 
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(±).3.n.Butyl0^thyW.3,4,5-tnrahyciro-8-mcihoxy.5.phcny^^ 
dioxide; 

(±)-3.n.Butyl.3-cthyI.2^A5-icirahydro-8-hydroxy.5-phenyI^ 
dioxide; 

(±)-7.Bromo.3-n-butylO-cthyl-2,3-dihydro.8.mcihoxy-5-phenyI-l,5.bcittOihi^^ 
(±>7-Bromo.3-n-butyl0.cthyl-2,3,4,5-icirahydro-8-nieihox^^^ 
benzothiazepine 1 , 1 -dioxide; 

(±)-7.BromoO-n-butyiO-cthyI-2,3,4,5Meirahydro.5.phenyl-I.5-bcn2othiM^ M- 
dioxide; 

(±)o-n-butylO-cihyl-2,3,4,5-ictrahydro.7-meihoxy-5-phcnyl.l,5-bcn20tW^^ 1,1- 
dtoxide; 

(±)-3-n^utyiO-ethyl.2,3,4,5-ietrahydro-7,8.dimethoxy-5-phenyl-l .S-benzot^ 1.1- 
dioxide: 

{=:).3-n-butyl.3-ethyl-2,3,4,5.teirahydro-5rphenyI- 1 ,5-bcn20ihia2epine.7,8-diol I , I -dioxide; 
{±).7-BromoO-n-butyIO-ethyl-2,3-dihydro-5-phenyl-l,5-bcnzothia2cpin-4-onc; 
(±).3-n.butylO-cthyl-2,3,4,5-tctrahydroJ-meihoxy.5-phenyl-l,5.beM l.l- 

dioxide; and 

(i).3-n-butyl.3-cihyl-2,3,4,5-tetrahydro-5-phenyl.l.5-bcn20ihiazcpin-7-ol 1,1-dioxidc. 
Paniculariy preferred compounds include: 

(±).3-n-butyI-3-cthyl-2,3,4,5-tctrahydro-7.methoxy-5-phenyl-l,5-bcnzothi 1,1- 
dioxide; and 

(±)-3-n-ButyiO-clhyl-2,3,4,5-ictrahydro-8.hydroxy-5-phcnyi-U5-ben20ihia2epine-l,^ 
dioxide. 
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3 ,3-Dicthy^2,3.4,5-lct^ahydro- 1 J .dioxo-5-phcny|. 1 .4.ben20thiazcpin^ 

(3R,SR)-3-ButyW^hy|.2.3,4,5-tctradhydro-7,8.dimcthoxy-5.phw^^^ 
Ifl-dioxide; 

(3R,5R)-3-Butyl.3-ethyl-2,3,4,5.tetrahydro-7.8Klra 
ol M -dioxide; 

(■^.VTrans-3-butyM-cthy!.2.3,4,5-tetrahydr^ 1 ,4.bcn20tlua2cpinc. 

1,1 •dioxide; 

(+->Trans-3.butyI-3-«hyN2,3,4,5-tctrahydn>-7,8.dimcA^ 1 ,4,-bcn2othia2cpin. 

4-ol 1,1-dioxide; 

(3R.5RH.Broino.3.butyl-3^yl.2,3,4.5.tctrahydro.8.mcA^ 
benzotUazepine 1,1-dioxide; 

(3R,5R>7.Bromo.3-butyl0.ethyi-2,3,4.5.tctrahydro.8.mct^^ 
beozothiazepin-4-ol 1,1-dioxide; 

(3R,5R)-3-ButyW.eihy|.2,3,4,5.ictiahydro-5.ph«^^ 
dioxide; 

(3R,5R>3.BirtyM.cihyl-2,3,4,5-tctnAydro-8.mctho^^ 
Ul-dtoxide; 
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(3R,5R}0-Buty]0-ethy)-2,3,4,5-tetral7dro-7-methoxy-5-phenyi-1.4-benzothiazepi 
1,1-dioxide; 

(-i-.)-Trans-3-buty|.3-cthyl-2,3.4,5-tetrahydro-8-mcthoxy-5-phcnyi- 1 ,4-bcn20ihia2cpinc 1,1- 
dioxide; 

(^•)-Tnms-3-butyl-3-cthyl-2,3,4,5-tetrahydro-5-phenyl- 1 ,4-benzothiazepin-8-ol 1 , 1 •dioxide; 

(+-)-TraiisO-butyl-3-cthyl-2,3.4,5-tctrahydro-5-phcnyl-l,4-bcnzothiazcpm^ 

(+-)-Trans-3-butyl-3-eihyl-2,3,4,5-tctrahydi^8-methoxy-5-phcn5d-l,^ 
carbaldehyde 1,1-dioxide; 

(•»"-)-Trans-2-((3-butyl-3-«thyl-2,3,4,5-tctrahydro-8-methoxy-5-phcnyI.1.4.bcn20t^ 
7-yi}methoxy} ethftnol S,S-dioxide; 

(+.)-TransO-butylO-cthyJ-2.3,4,5-ietrahydro-8-hydroxy-5-phcnyl-l,4-ben2othitt 
carbaldehyde 1,1 -dioxide; 

(+-}-TransO-butyl-3-ethyl-2,3,4,5-tctrahydro-5-phcnyl- 1 ,4.bcnzothi^ 
dioxide; 

(+-)-Trans-3-butyl-3-cthyl-2,3,4,5-tctnihydro-5-phenyl- 1 ,4-bcn20thia2cpin-8- sulfonic acid- 
1,1-dioxide; 

(7R,9R)-7.Butyl-7^thyl-6J.8.9-tetrahydro.9-phcnyI.l,3-dioxolo(4,5.H^^ 
benzothiazepine 5,5-dioxide; 

(+-)-Trans-3-butyl-3-cthyl-2,3,4,5-tctrahydro-8>dimcthoxy-5-phen^^ 1 ,4-ben20thia2cpinc- 
l.l-dioxide; 



(3R^5R)-3.butyl-3-cthyl-5K4-fhjorophenyl>2.3,4,5.tetrahydro.7,8.dim 
benzothiazpin«4-ol 1,1 -dioxide; 

(-^->Trans-3-butyl-3-ethyl-2.3,4>tctrahydTO-8-inethoxy.5-phenyI. 1 .4-ben2othia2cpinc-7. 
methanol S,S-dioxide; 
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(3R,5R)-3-butyIO-ethyl-2,3.4,5-tctrahydro-8*mcthoxy-7-niiro-5-phcnyl-l> 
benzothiazepine- 1 « 1 -dioxide; 

(+->Trans-3.butyl-3-cthyl-2.3,4,5.tetrahydro-8-mcthoxy-7^mcthoxym 1 .4- 

benzothiazepine 1,1-dioxide; 

(3]^5R)0-butylO<lhyl-2,3,4,5-tetr^ydro-5-phcnyl-l/-bcnzothiazepin-7,8-di 
l,I-dio»de; 

(8R, 1 0R)-8-Buty I-8-cihyl-2,3,7,8,9, 1 0-hcxahydro- ! 0- 1 .4.dioxono(2,3 .H)( 1 ,4)- 
benzothiazepine 6,6-dioxide; 

(3R,5R>3-butyl-7,8-dicthoxy-2,3,4,5-tetrahydr<>-5-phcnyl.l,4-benzo^ 1,1-dioxide; 

(+-)-Trans-3-butyl-8-cthoxyO-cthyU2,3,4,5-tctrahydro-5-phcnyl-l,4.bcnzot^ 
dioxide; 

(+.)-Trans-3-butyl-3-cthyI-2,3.4,5-tctrahydro-8-isopropoxy-5-phcnyl-l,4. 
benzothiazepinel.l-dioxide hydrocUoride; 

(-♦•-)-TraiisO-butyl-3-cthyl-2,3,4,5-tetrahydro-5-phcnyl-I.4-bcittOthiazcpin-8-^ 
l,l<diox2de; 

3,3-Dic!hyl-2,3,4,5-tctrahydro-7.8-dimcthoxy-5-phcnyl- 1 ,4-bcn2othiazcpinc 1 , 1 -dioxide; 

3.3-Dicthyl-5K4-fluorophcnyI)-2,3,4,5-tctrahydro-8-mcthoxy-l,4-bcnzothiazcpin^ 1,1- 
dioxide; 

3,3-DicthyI-2,3,4,5-tetrabydro-8-methoxy-5-phenyl-l ,4-bcnzothiazcpinc 1. 1 -dioxide; 

3,3-Dicthyl-2,3A5-tetiahydro-5.phenyI-l,4-benzothiazpiM,8.dioir:^ 

(RS)-3,3-DicthyI-2.3,4,5-tctrahydro-4-hydroxy-7,8-<iimcthoxy^ 
benzothiazepine 1,1-dioxide; 

(+-)-Trans-3-butyU8-cthoxy-3-€thyl-2,3.4.5-tetiahydro.5-phcnyl- 
1,1 -dioxide; 

23d 
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(+.>Trans0.butyM-ethyl-2.3.4.5-tetrahydro.^isopropoxy-5-phenyI-J.4.ben2o 
ol 1,1-dioxide; 

(+-)-Tran$-3-butylO-ethyl-2.3.4.5.tctrahydro.7,8.9-triin«hoxy-5.phenyM.4. 
benzothiazeptn-4-oI l,I-<iio»de; 

(3R.5R>3rbutyl-3.ethyl.2^.4.5-tei«hydro-5-pheny|.l Aben2othia2pin-47,8.rt^ 1. 1 . 
dioxide; 

(+.)-TransO-butyM^yl-2,3.4.5M«nJiydr«MJ.8-trimethoxy-5-^^^^ 
benzothiazq>ine 1,1 •dioxide; 

(+-)-Trans.3-butyIO-etliyI.5-pheny|.2^.4.5.t«rahydro-7.8.diinctl» 
4.yl acetate S,S-dioxide; 

3.3-Dietliyl-2.3.4.5-tetrahydro-5.pheiiyI-1.4-bena«hia2epin.8.ol I.lniioxide; 

3.3-Diethyl-2.3A5-tetrahydro.7.methoxy.5.pl«nyl.lAbenzothia2epin-8.olI.W 
3.3-Dil)utyl.2.3.4.5-tetrahydro.5.phenyl-l,4-beaK)thia2cpin.8.ol 1,1 Hlioxide; 

(40-Trans-3-Butyl.3-ethyl-2.3.4.^,etraMro-lJ^iicxo.5-phenyl.l.4.bea2othiazepi^ 
hydrogen sui&te; 

(H^>T™.3-ButyI.3^y|.2.3A5-tetiahydro.|.l^oxo-5-p^^^^ 
dOiydrogen phosphate; 

3.3.DicthyI.2,3A5.tctrahydrc>-IJ-diox<^5-phcny^^ 
sulfiue; 

3.3.DiethyI.2,3.4,5-tetrahydro.l.lHlioxo.5.phenyI.1.4-ben2othia2epin-8.y|. 
dilq^gen piiosphate; 

(+->Traii$.3-ButyI.3-ethyl-2,3.4.5-tctrahydro.lJ^o-5-phenyl.^ 
bei)zothiazq>in-8-yI aspartate; aad 
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(22) (-»-)-Trans-3-butyI-3-ethyl-2,3 .4,5-tctrahydro-8-mcthoxy-5-phcnyl- 1 ,4- 
bcnzcthiazcpine-T-mcihanoI S,S-dioxidc mp 122-123<*C 

(23) (3R,5R)0-butyl-3-cthyl-2,3,4,5-tetrahydro-8-mcthoxy-7.ratro-5-phcnyU 
benzothiazqnne 1,1-dioxtde 0.40 faydnue, mp 122*123^ C 

(24) (+.).TiwO-butyI-3-ethyl-2,3,4,5-tetrahydro-8-methoxy-7-(methoxymcthy^ 
phenyl- 1,4-bcnzothiazepine U-dioxide, mp 1 18-1190 C 

(25) (+.)-Trans-7-bromo-3-butyl-3-cthyU2,3,4,5-ictrahydro-5-phcnyl-l,4- 
benzothiazepin-8-ol 1,1-dioxide 0.40 hydrate, mp 137-138^ C 

(26) (•f-)-Trans-3-biityI-3-€thyl-2,3,4,5-tctiahydro-7,8,9-trimetho)ty^ 
benzothiazepine U-diosdde, mp 169«170O C 

(27) (3R,5R)-3-buty]-3-cihyU2,3.4,5-tctniiydro-5-phcnyI-l,4.beii20ihia2cpm 
diacetate 1. 1-dioxxde, mp 79-81^ C 

(28) - (8R, 10R).8.Butyl-8-cthyl-2,3 J.8.9 J0-hexahydro.l0-l,4.dioxono(2,3.H)( 
benzotUazeptne 6,6-dioxide, mp 82^ C 

(29) (3R,5RVMniQrl-7,8-diethoxy-2,3,4,5-tetrahydM-5-ph^^ M 
dioxide 0.20 hydrate, mp 1 10-1 lio C 
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(30) (+.)-Tran$-3-butyl-8-cthoxyO^%l-2,3,4,5-tctrahydro-5-phcnyI-I,^ 
bcnzoihiazcpinc IJ-diowdc mp 45-54<> C 

(31) (-^.)-TransO-butyI-3-cthyl-2,3A5-tctrahydro.8.(mcthylthio)-5-phcny^ 
bcnzoihiazcpincl.l-dioxidc hydrochloride, mp 194-197© C 

(32) (+-)-Trans-34)iityl0.cthyl.2,3/,5-iettahydro-84sopropoxy.5-phw^ 
bdizothiazepinc Ul-dioxidc hydrochloride, mp 178-1810 C 

(33) (+-)-Tran$-3-butyl-3-cthyl-2,3A5-tetrahydro-5-phcnyI-1.4-ben20thia2epra-^ 
carbaldehyde 1,1-diowde, mp 165-1700 C 

(34) 3,3-Dicthyl-2,3,4.5.tetrahydro-l,l-dioxo-5.phenyi-l,4-bcn20thia2cpin-8.yl aspanatc 

(3 5) 3 .3-Dicthyl-2,3,4,5-teirahydro-7,8-dimethoxy-5-phcnyI- 1 .A-bcnzothiazcpinc- 1,1- 
dioxide, mp 163-1640 C 

(36) 3,3.Diethyl-5-(4-fluorophenyl).2.3,4,5-tcttahydro-8-mcthoxy-1.4-bcrttothi^ 
l,l.dioxidcmp 101-1030 C 

(37) 3,3-Dicthyl-2,3,4,5-tctrahydro-8-mcthoxy-5-phenyl-l.4-ben20thiazcpine-l.l- 
diox3de,ix4) 132-1330 C 

(38) 3,3-Dicthyl-2,3,4,5-tctrahydro-5-phcnyl-l,4-ben20thia2cpin-4,8-diol. 
Ul-dioxidc,mp 225-2270 C 

(39) (RS)-3,3-Dicthyl.2,3,4,5-tctrahydro^hydroxy-7,8-dimcthoxy-5-phcnyl-1.4- 
benzothiazepine 1,1-dioxide, mp 205-206O C 

(40) (+-).Trans-3-butyl-8-ethoxy-3-cthyl-2,3,4,5-tetrahydro-5-phcnyl-l,4. 
beiizothiazepiiH4-ol 1,1-dioxide, mp 149-150O C 

(41) (+.)-Tran5-3-butyI-3-cthyl-2,3.4,5-tctrahydro-8-isopropoxy-5-phcnyl-l,4- 
benzotinazepm-4.oI I,l-dio»de, mp 109-1 15© C 

(42) (+-)-Trans.3-butyIO-cihyl.2.3,4,5-tctrahydro-7,8,9.trimethoxy-5-phcnyl. 
beiizothiazcpin-4-ol 1, 1 -dioxide, mp 84-960 q 
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(43) (3R,5R)-3.butylO-ethyl-2,3,4,5.t«rahydro-5.phcny|.l,4.bcn20thiarpin-4,^ 
M^ioxide, mp 215-2200 C 

(44) (+-)-Tran$.3-butyW-cthyl.2,3,4,5.icirahydrc>-4J,8.irim^^ 
benzothiazepine l,I*dioxide, mp 169-I870 C 

(45) (+0-TramO-butyIO^hyl-5.phcnyl-2,3,4,5-tctrahydro.7,8-dimethoxy-^^ 
bcnzothiazepm-4-yl acetate S,S-diox3de, mp 154-1560 C 

(46) 3,3-Dicthyl-2,3,4.5-tctrahydro-5-phcnyI-l,4.bcnzothiazcpm-8 
177.1780 C 

(47) 3,3-Diethyl-2,3,4,5-tetrahydro-7-methoxy-5-phenyl-1.4-benzothia2epin.8.ol 1,1- 
dioxide 

(48) 3,3-Dibutyl-2,3,4,5.tetrahydro-5-phcnyl- 1 ,4.bcn20thja2cpin-8K)l 1 , 1 -dioxide 

(49) (+-)-Trans-3.Butyl-3.cthyi-2,3,4,5-t«rahydro.l,l.dioxo-5.phenyH,4. 
benzQthiazepin-8-yl hydrogen sulfate, mp 1 96.5-200*C 

(50) (+->Trans-3-Buty|.3.cthyl.2,3,4.5.teirahydrD.l,l-dioxo-5.pheny|.l,4. 
benzotfaiazepin-8-yl dihydrogen phosphate 

(51) 3,3.Dicthyl.2,3A^tctrahydro-l,l.dioxo-5.phenyl-l,4.bcnzothia2epin-8-^^ 
sul&te 

(52) 3,3-Dicthyl-2,3,4,5.tetrahydro- 1, ] .dioxo-5-phenyl- 1 ,4.bcn20thia2cpin.8- 
yldihydrogen phosphate 

-(53) (+->TraM-3-ButyI.3-ethyW,3A5-tetrahydro.lJ-dioxo-5.phenyl-l> 
benzothiazepin-8-yi aspartate 
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1. The compounds of the formula (I) : 




(1) 



wherein is a straight chained C]«5 alkyl group; is a straight chained C1.5 
alfcyl group; R^ is hydrogen or a group OR^ ^ in which Ri ^ is hydrogen, optionally 
substituted C1.6 alJcyl or a Ci^ alkylcarbonyl group; R"* is pyridyl or optionally 
substituted phenyl; R^, R^ R*^ and R^ are the same or different and each is seieaed 
from hydrogen, halogen, cyano, R^^-acetylide, OR^^^ optionally substituted Ci^ 
alkyl, C0RJ5, CH(0H)RJ5 S(0)„R^5. P(0)(0RI5)2. OCOR^^, OCF3. OCN. 
SO^, NHCN. CH20Ri^ CHO. {CH2)pCN, CONR12rI3^ (CH2)pC02R^^ 
(CH2)pNR^2Rl3^ C02R1^ NHCOCF3. NHS02R^^ 0CH20R^^. 0CH=CHR1^ 
0(CH2CH20)nRl^ 0(CH2)pS03Rl^ 0{CH2)pNRl2Rl3 and 
0(CH2)pN*R^2R^^R*^ v*ercin p is an integer from 1-4, n is an integer from 0-3 
andR^2 r13^ r14 r15 are independently selected from hydrogen and 
optionaDy substituted alkyl; or R^ and R^ are linked to form a group 

-0 

(Cr12r13)^ 

wherein R}^ and R^^ are as hereinbefore defined and m is 1 or 2; and R^ and R^^ 
are the same or different and each is hydrogen or alkyl; with the proviso that 
when r3 is hydrogen either R'' is not hydrogen or at least two of R^, R^, R^ and 
R^ are not hydrogen; and salts, solvates and physiologically functional derivatives 
thereof. 
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2. The compounds as claimed in claim I which arc of the fonnula (11) 




wherdn to R^O 2Tt as hereinbefore defined and R^a is seleaed from halogen, 
cyano. R^^-acctyiide, OR^^. optionally substituted C1.5 alkyl, CORIS, 
CH(0H)RI5 S(0)„Rl5 P(0)(0R15)2. 0C0R15, OCF3, OCN. SCN. HNCN, 
CH2ORI5, CHO, (CH2)pCN, CONRI2rI3^ (CH2)pC02Rl5. (C:H2)pNRl2Rl3, 
C02R5^ NHCOCF3, NHS02R'5 0CH20R15 OCH-CHRIS, 
0(CH2CH20)„r15, 0(CH2)pS03Rl5, 0{CH2)pNRl2Rl3 ^nd 
0(CH2)pN+R^2Rl3Rl4 ^e^cin n, p and RI2 to r15 arc as hereinbefore defined; 
and salts, solvates or physiologically functional derivatives thereof. 

3. The compounds as claimed in daim 1 which are of the formula (III) : 




wherein R^-R^ 0 are as defined in claim I; and salts, solvates and physiologically 
functional derivauves thereof. 

The compounds as claimed in claim 1 which are of the formula (IV) 




ijrfierein R^-RW are as defined in claim 1; and sahs, solvates and physiologically 
fimccional derivatives thereof 
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5. The compounds as claimed in claim 1 wMch arc of the formula (IVa) 




wherein R^-R'^ are as defined in claim 1; and salts, solvates and physiologically 
functional derivatiYes thereof 

6. The compounds as claimed in claim 1 wherein: 
rI and are straight chained alkyl; 
r3 is hydrogen or hydroxy; 

r4 is unsubstituted pheng^ 
r5 is hydrogen; 

R^ and R^^ are both hydrogen; and either 

r7 is selected from halogen, hydroxy, Ci^^alkoxy, optionally substituted 
Ci^ aDcyl, -S(0)nR^^. -0C(0)R15, and .CH20R^5 wherein r15 is hydrogen or 
Ci.6 alkyk and 

R^ and R^ arc independently seleaed from hydrogen and those groups listed in the 
definition of R^; or 

r8 is hydrogen and R^ and R^ are linked to fonn a group -O(CH2)xn-0- wherein 
mislor2; 

and salts, solvates, and physiologically functional derivatives thereof 

7. A compound according to any of claims 1 to 6 wherein R^ and R^ are both 
meth oxy. 

8. A compound selected from the group consisting of : 

(3R,5R)-3-Butyi-3*ethyl-2,3,4, 5-tcirahydro-7,8-dimcihoxy-5-phcnyH,4- 
benzothiazepine 1,1-dioxide; 
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(3R,5R)0-ButyIO-cthyl-2,3.4,5.tetrahydro.7.8-4imcthoxy.5-phcny|. 1 .4- 
benzothiazepin-4-oI 1,1 -dioxide; 

(4,),TraiisO-butyl-3-ethyI-2,3,4,5-tctrahydro-7,8^imcthoxy-5-^ 1 ,4- 
benzotfazazepine 1,1-dioxide; 

(+->.Trins-3-butylO-«hyi-2.3,4,S-tctrahydro-7,8HiinMthoxy^ 
benzothiazepin-4<ol 1,1 -dioxide; 

(3R,5R>7.Broinc>-3.buty|.3<%I.2.3,4,5-tctrahydre>-8-methoxy-5-^ 
benzothiazepine M-dioxide; 

(3R,5R)-7-Bromo-3-butyl-3-cthyl-2,3,4,5-tctrahydro-8.methoxy-5-phenyI-l,4. 
benzotfaiazepiiH4-oI I^l-dioxide; 

(3R,fR)-3-ButyIO<thy|.2,3,4,5-tcirahydro-5-phcnyl.I,4^ciaothi^ 
Ul-dioxide; 

(3R,5R)O.ButyW-cthyl.2,3,4,5.tetrahydrD-8.methoxy-5.ph^^^ 
benzothiazepi»-7-ol 1,1-dioxide; 

(3R,5R)-3-Buty|.3-ethyl-2,3,4,5-tctrahydro-7-niethoxy.5.phenyI.1.4. 
beazothiazepin-8K>l 1,1-dioxide; 

(+-).TransO-butylO-<thyl.2,3.4,5-tctrahydro^.mcthoxy-5-phcnyl.l,^ 
benzothiazepine 1,1 -dioxide; 

(+-)-Trans-3-butyl-3-cthyl-2,3,4,5-ieirahydro-5-phcnyl- 1 ,4-benzothiazcpin-8K)l 
I,l»dioxide; 

(■<--)>Tran s-3«butyl-3>cthy U2,3,4 ,S-tetrah ydro-5-phenyU1.4>benzot^ 
diol; " " 

(+-).Trans.3-butyW-€thyI.2,3.4,5.tctrahydro-8-mcthoxy-5-ph^^ 
benzotfaiazepine-7-carbaIdehyde 1,1 -dioxide; 
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(•f-)-Trans-2-{(3-butyl-3-cthyl-2,3,4,5-tetrahydro-S-mcihoxy-5-phenyl- 1 .4- 
benzothiazepin-7-y])methoxy) ethanoi S,S-dioxide; 

(+->Trans-3-butyl-3-€thyl-2,3 .4.5-tctrahydro-8-hydroxy-5-phcnyl- 1 ,4- 
benzothiazepine-7-carbaIdehyde I, I -dioxide; 

(+->Trans-3•butyl-3-cthy^•2,3,4,5-tclrahyd^o-5-phcIy^ 
1,1-dioxide; 

(+-)*Trans-3-butyl-3-cthyl-2,3.4,5-ictrahydro-5-phcnyl- 1 ,4-bcnzothiazcpin-8- 
sulfontcadd 1,1 -dioxide; 

(7R,9R)-7-ButyI-7.cthyl-6,7,8,9-tctrahydro-9-phaiyl. U3-dioxoio{4,5-H)( 1 .4)- 
benzothiazepine 5,5-dioxide; 

(+->Tfans-3-butyl-3-cthyl-2,3,4>tetrahydro-8,9-dimcthoxy-5-p 
benzothiazepine 1,1-dioxide; 

(3R,5R)-3.butyl-3-cthyl-5-{4-fluorophcnyl)-2,3,4,5.tctrahydro-7,8-dimcthoxy. 1 ,4- 
benzotluazpin-4-ol 1,1-dioxide; 

(+->Trans-3-butyl-3-cthyI-2,3,4,5-tctrahydro-8-mcthoxy-5-phcnyl-1.4- 
benzothiazepine-7-methanol S,S-dioxide; 

(3R,5R>3.butyW-cihyl-2,3,4,5-tctrahydro-8-methoxy-7-nitro-5-phcnyl-^ 
benzothiazepine 1,1 -dioxide; 

(+.)-Trans.3-butyI-3-cthyl.2,3,4,5-tctrahydro-8-methoxy-7-<nicihoxymcthyl)-5- 
phenyi-l,4-benzothiazepine 1,1-dioxide; 

(3R,5R)-3.butyl-3^|.2,3,4,5-tetndiydro.5-phenyti;4.b(6nz^ 
diacetate 1,1-dioxide; 

(8R, 1 0R)-8-ButyI-8-ethy|.2,3,7,8,9,l 0-hexahydro. 10- 1.4^ioxono(2.3.HX1.4)- 
benzothiazepine 6,6-dioxide; 
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(3R,5R)-3-butyI-7,8^iiethoxy-2J,4,5-tetrahydro-5-phenyl-l.4-bcn20thia2e^ 1,1- 
dioxide; 

(+0-TransO-butyl-8-cihoxyO-«hy|.2,3,4,5-ictrahydro-5-phe^^^ 1,4- 
benzothtazepine 1,1-dioxide; 

(^->Trans-3-butyiO-cthyl-2,3,4,S-ictrahydro-8-isopropoxy-5-phcnyl- 1 .4- 
benzothiazq}ine 1,1 -dioxide hydrochloride; 

(-t-0-TransO.butylO-cthyl-2,3A5-ieti^ydro-5-phcnyl-l,4-ben20thiazc^^ 
carbaldehyde 1,1-dioxide; 

3,3-DicthyI-2,3,4,5-lctrahydro-7,8^imcthoxy-5-phenyi. 1 ,4.bcnzothia2epine 1,1- 
dioxide; 

3,3-Dicthyl-5-(4.fluorophcnyl)-2,3,4,5-tctrahydro-8-mcthoxy-l,4.bcn20thia2cpine 
1,1 -dioxide; 

3,3-Dicthyl-2.3,4,5-tetrahydro-8.methoxy.5-phcnyl-l,4-bcn2othia2cpi^ 1,1- 
dioxide; 

3,3-Dicihyl-2.3.4.5-tctrahydro-5-phcnyI-l,4.bcn20thia2pin-4,8HfioI 1,1-dioxide; 

(RS>3,3-DicihyI.2.3,4.5.tetrahydro-4.hydroxy-7,8.dimethoxy.5-phen 
benzothiazepine 1,1-dioxide; 

(+.)-Trans.3.buQrl-8-€iho>7.3-cthyl-2,3A5-tctrahyd^^ 
benzothiazepiD-4-on, 1-dioxide; 

(+-)-TrBns-3.butyl.3-cthyi-2,3,4,5-ictrahydro-8.isopropoxy.5-phcnyH,4. 
benzothia2epin-4H>i 1,1-dioxide; 

(+.)-Tims.3-butylO-cthyI-2,3.4,5-tetrahydro.7,8,9-lrinieiho^^ 
benzothsuepiii-4-ol U 1 -dioxide; 

(3R,5R>3-buiyI.3-cthy|.2,3,4,5-tctrahydrD.5-phcnyl-l,4-bcnrolh^ 
Ul-dioxide; 
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(+->TramO-buty W-cthyl-2,3,4,5-tctrahydrcM.7,8-trinicthox^^ 1 ,4- 

benzothiazq>ine l,l-d3oxide; 

(-i-->Trans-343utylO-eihyl-5-phcnyI-2,3,4,5-tctrahydro-7,8-di^ 
benzothiazepin-4-yl aceute S,S-dioxide; 

3,3-DiethyI-2,3,4,5-ietrahydro-5-phenyl- 1 ,4-bcnrothia2cpm-8-ol 1 , 1 -dioxide; 

3,3-Dicthyl.2,3,4,5-tetndiydro-7.mcihoxy-5-phcnyl-l ,4.bcn20t^ 1.1- 
dioxide; 

3,3-DibutyI-2,3,4,5-tetrahydro-5-phcnyl-l,4-bcn20thia2cpm-8K>l 1, 1-dioxide; 

(+.).Trans-3-ButyI-3-cthyl-2,3,4,5-tctrahydro-l,l-dioxo-5-phcxiyl-l,4- 
benzotfaiazepin-8-yl hydrogen sul&te; 

(+.>Trans-3-ButylO-cthyl-2,3,4,5-tctrahydro-lJ-d5oxo-5-phcnyl-1.4^ 
benzothiazq3in-8-yl dihydrogen phosphate; 

3,3-Dicthy|.2,3.4,5-ictrahydix)-l.l-dioxo-5-phcnyl-1.4-bcnzot|u^ 
hydrogen sulfite; 

3,3-Dicthyl-2,3,4.5-tctrahydro-l,l-dioxo-5-phcnyl-l,4.bcnzothia2epin-8.^^ 
dihydrogen phosphate; 

(+.)/rrans-3-ButyI-3-ethyl-2.3,4,5-ietrahydro-l,l-dioxo-5-phenyl-^ 
benzothiazepin-8-yl aspartate; and 

3 ,3-Diethyl-2,3 .4,5-tetrahydro- 1 , 1 -dioxo-5-phcnyl- 1 .4-bcnzothia2q}in-8-yI 
aspartate. 

(3R,5R)-3-ButyI-3-ethyl-2.3.4,5-tctrahydro-7, 8-dimcthoxy.5-phcnyI-l.4- 
beczothiazcpine Ul-dioxide, or a salt, solvate, or physiologically functional 
derivative thereoC 
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Compounds ) having exceptional hypoiipidaemic propenies include:- 

(+->trans-3-cthyl-2.3,4,5-tctrahydro-3-((2R)-2-hydroxybutyi).5-pheayl-lA 
benzothiazepine 1,1 -dioxide; 

(+0*trans-l-(3-cAyl-23,4,5-ieuahydro-8-methoxy-5-phenyl-l,4.ben2othi 
yl-2(R)-2-butanoI S,S-dioxide; 

(+.)-trans-l-(3-cihyI-23,4,5-tetiahydro-8-methoxy-5-phenyl-l,4-benM 

yI>3- butanol S^S-dioxide; 

(+-)-trans-l-(3-ethyI-2^»4,5-tctiahydro-7-mcthoxy-5-phcnyl-l,4-bcn20tW 
yl>2(R)-2-butanol S,S-dioxide; 

(+-)-trans- 1 -(3-cthyI-5-(4-fluorophenyI)-2,3 ,4,5-tetrahydro-7-mcthoxy- 1 ,4- 
ben2oihia2epin-3-yI)-20l)-2-butanol S,S-dioxidc; 

(+->trans-K3-cthyl-5-(4-hydroxyphcnyi)-2J,4,5-tetrahydro-l,4-bcn20thia2cpin^^ 
y]>2(RV2-butanoi S,S-dioxide 0 J hydrate; 
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(+-)-trans-3-butyIO-eihyl-2,3,4,5-tetrahydro-5-(4-hydroxyphcn^ 
benzothiazepihe IJ -dioxide hydrochloride; 

(+-)-cis-3-cthyI-2,3,4,5-tcirahydro-3K4-hydroxybuty!)-5-phcnyl-l,4-ben2ot^ 
1 , 1 -dioxide hydrochloride; 

(+.)-trans-3-€ihyl-2,3,4,5-tctrahydro-3-(4-hydroxybutyl)-5-phcnyUl,4- 
benzothiazepine 1,1 -dioxide; 

(+-)-trans-3-butyl-3-cihyI-2,3,4,5-ietrahydro-7-hydroxy-5-phenyl-l,4- 
benzothiazepine I.l dioxide; 

(+-)-trans- 1 -(3-cthyl-2,3,4,5-tctrahydro-5-phcnyl- 1 ,4-benzothiazepin-3-yl)-4»4,4- 
trifluoro-{2S)-2-buianol- S,S-dioxide; 

(+-)-tians-H3-ethyl-2,3,4,5-tetrahydro-7-methoxy-5-phcnyl- 1 ,4-bcnzothi^^ 
y!)-4,4,4-trifluoro-(2S}-2-butanol-S,S-dioxide; 
(+->irans-3-EthyI-2,3,4,5-tetrahydro-3-(3-hydroxybutyi)-5-phcnyH,4- 
benzothzazepine 1,1 -dioxide; 

(+->trans-3-Ethyl-2,3.4.5-tetrahydro-3-(2{R>2-hydroxybutyl)-5-(4. 

hydroxyphenyl}-l,4-benzothiazepine 1,1 -dioxide; 

(+.)-trans-l-(3-Ethyl-S.(4.fluorophcnyI)-2,3,4,5-tctrahydro-U4- 

benzoihiazcpin-3-yI)-2(R)-2-bmanol S,S-dioxide; 

(+-)-trans-l-(3-Ethyl-2,3,4^-tetrahydro-7-mcthoxy-5-phenyI.l,4 

bcnzothiazcpin-3-yI)-4,4,4.irifluoro-2(S)-2-butanol S,S-dioxide; 

{+->trans-l-(3-Ethyl-2^,4,5-tetrahydro-8-inethoxy-5-phcnyl-l,4- 

bcnzotfaiazcpiii-3-y])-4,4,4-trifluoro-2(S)-butanol S,S-dioxide; 

(+-)-trans- 1 -(3-cthyI-2,3,4,5-tetrahydro-7.8-diincthoxy-5-phenyl- 1 ,4.bcnzothiazcpin- 

3-yl-2(R>2-buianoI S,S dioxide; 

(■»-)-trans-l-{3-Ethyl-2,j.4,5-tetrahydro.7,8-dimethoxy-5-phenyl.l,4. 
bcnzothiazcpin-3-ylH.4.4-trifluoro-2-bumol S,S-dioxidc; 
(+->tians-l-(3-Ethyl-2^,4^-tetrahydro-7,8-dimcthoxy-5-phcnyl.J,4. 
bcnzothiazcpiD-3-yI)-3,3.4,4,4-peniafluoro-2-bmanoI S,S-dioxide; 
(+->trans-3-{(3-cthyl-2,3,4.5-tetrahydro-5-phcnyl-3-(4,4.4.trifluoro-^ 
hydroxybutyl)-l,4-bcnzothiazcpin-8-yl)oxy)propanesulfomcacid 1, 1-dioxide; 
(4>.)>t rBnS'3-((3-cihy l-2,3,4,S-ietrahydro>3-(2'hydroxybutyl)>S>phenylrl.4r 
bcnzoihiazcpin-8-yl)oxy)cihyltrimcthyiammoiiium iodide 1, l-dioxidc; 
(+->trans-l-(3-Eihyl-2,3,4^-tctrahydro-7,8-dicihoxy-5-phenyl-1.4. 
benzothiazepin-3-yl)-4»4,4.irifluoro-2-butanol S,S-dioxide; 
(+->trans-3-((3-eihyI-2.3.44-ictrahydro-5-phcnyl-3(4,4,4-trifluoro-2- 
hydroxy butyl)- 1 ,4-bcnzothiazepin-8-y l)oN7)cihy Itrimelhy laminonimn iodide 
1.1 -dioxide; 
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(+-)-irans-3K(3-cthyI-2;3,444etrahydro-3-(2-hydroxybutyI)-5 
bcn20thia2cpiii-8-yl)oxy)propancsuIfonic acid 1,1 -dioxide; 
(+.)-trans- 1 -(3-ethy 1-2,3 ,4,5-tetnihydro-7,8»dicihoxy-5-phcnyl-l ,4- 
benzothiazq3in-3-yI)-2-butanol S,S-<lioxide; 

(+.>trans- 1 -(3-(2,2^-trifluorocthyl>2^,4>ictrahydro-7,8-dimethoxy.5- 
phcnyl-1 ,4-bcn2oihia2epin-3-yl)-4.4,4-trifluoro-2-butanol S,S-dioxidc; 
{+-)-trans- 1 •(3-EthyI-2^,4,5-tetrahydro-7,8-dihydroxy-5-phcnyM ,4- 
bexizothiazepin-3-yI}-4>^f^tiiiluoro-2-butaool S,S-dioxide; 
(+->trans-H3-cthyl-2,3,4^-tettahydro-7,8-dimethoxy-5-phcnyl-^ 
benzothia2cpin-3-yl>l-butanol S,S-dioxide; 
(+->trans-l-{3-Ethyl.2;3,4,5-tctrahydro.7,8-dihydroxy.5-phcnyI-l.4- 
bcn20ihia2epin-3-yI).2-butanol S,S-diox2de; 
(+-)-trans-H3-cihyI-2,3,4,5-ietrahydro-8-mcthoxy-5-phenyl.l,4- 
ben20thia2cpin-3-yl)-4.4,4-trifluoro-l-butanoI S.S-dipxidc; 
(+.>lrans-l-(3-ethyl.2i3.4,5-tetrahydro-7,8-dihydroxy-5-phcnyl-I,4- 
bexizothia2epin-3-yl}-2-butanone S,S-dioxide; 

Of the above the foUovdng compounds are most prefemd:- 

{+.)-trans-l-(3-cihyl-5-(4-fiuorophcnyl)-2,3,4,5-tetrahydro-7.methoxy-l,4. 
bcn20ihia2epin-3-yI>2(R>2-butaiiol S,S-dioxide; 

(+->trans-l-(3-cthyl-2;3,4,5-tctrahydro-5-phcnyi-l,4-ben2othia2cpm-3-yl)4 

triiluoro-(2S)-2-butanol- S,S-dioxide; 

(+.).trans-l-{3-cihyl-2,3,4,5.tetrahydro-7-methoxy-5-phenyl-l,4.ben20ihiaa^ 
yl)-4,4,4-trifluoro-(2S).2-butanol-S,S-dioxide; 
(+.).irans-H3-Ethyl-2,3.4.5-tetiahydro-8-methoxy-5-phcnyl-l,4- 
bcnzothiazcpin-3-yIH»4,4-trifluorD-2(S)-b«tanol S,S-dioxide; 

(+.).trans-l-(3-eihyI-2,3,4,5-tctiahydro-7.8-dimcthoxy-5-phcnyl-l,4.bcn20lhiazcpm^ 
3-yl«2(R)-2-butanol S,S dioxide; 
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1 3) (+->IrailS-2,3,4,5-Tetrahydro-3-methyI-5«phenyl-l ,4-ben20thiazepine-3- 
methanol 1 , 1 -dioxide, mp 79-80*'C; 

1 4) (+->Cis-2p ,4,5-Tetrahydro-3-mcthyl-5-phenyl- 1 .4.bcn2othiazcpinc-3- 
meth&Dol 1,1-dioxide hydrochloride 0^5 hydrate mp 222-224"C; 

15) (+->Iiaiis-4-{3-Butyl-3-ethyl-2J,4>tetrahydro-l,4-bcn2othi 
yl)phenoI hydrochloride, mp 234.235®cC(dec.); 

16) (+0-Iraas-5-(4.Bcn2yloxyphcnyl)-3-cthyl.2J,4,5.tctrahydro-l^ 
beczothiazepine-3-methanol, nip 138-143*C; 

17) (+-)-Irans-3-Ethyl-2^,4,5-tetrahydro-5-phenyl-l,4-ben20thiap2epine-3- 
methanoi 1. 1 -dioxide, mp 134-137T; 

1 8) (-^-)-Iians-3-Ethyl-2,3,4,5-tctrahydro-3-(3-hydroxybutyl).5-phcnyl-l ,4- 
bcnzothiazcpine 1, 1 -dioxide, mp 151-155®C; 

19) (+-)-Ijs-3-Ethyi.2,3.4^-tctrahydro-3-btityl4.hydroxy.5.0-pyridyl>. 
bcnzothiazepine 1,1 -dioxide, mp 202-205'C; 

20) (+-)-£is-4-{3-Butyl-3-cthyl-2,3,4,5-tctrahydro-l,4-ben20thiazepin-5- 
yI)phcnol hydrochloride, mp 236-237*C(dec.); 



21) (+-)-Cis-3-Butyl.3-ethyl-2,3,4.5-tctrahydro.5-(4.hydroxyphenyl)-l,4- 
benzothiazepine 1 , 1 -dioxide, mp 1 63- 1 65®C; 

22) (+-)-Cis-3-Ethyl-2J,4,5-ietrahydro-3-(3-hydroxybutyl))-5-phcnyl-1.4- 
benzothiazepine LI -dioxide hydrochloride, mp 206-209^C; 

23) (•^-)-lEMlS-3-Eihyl-2J,4,5-ictrahydroo-C2(R)-2-hydroxybutyl)-5-{4. 
hydroxyphenyl)-K4-benzothiazepinc Ll-dioxidc/mp 197-198*C; 
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24) (-i^->Ii2iis-3-Ethyl-2,3,4,5-ictrahydro-3-(2(S)-2-hydroxybutyI)-5-{4- 
hydroxyphcnyl>l,4-bcn20thia2epme 1, 1 -dioxide, mp 178-179''C; 

25) (+-)-Iians-3-Elhyl-2,3,4,5-tctrahydro-5-phcnyl-l,4-bcnzothia2cpineO 
methanol, mp 104-106"C; 

26) (+.).Cis-5-(4-Bcn2yloxyphcnyl)-3-cthyl-2,3,4,5-tetiahydro-l ,4- 
benzothiazepine-3-methanoi« mp 123-128"C; 

27) (+0-IrailS-l-{3-Ethyl-5-(4-fluorophcnyl>2,3,4,5-tetrahydro-l,4- 
benzoth2azepm*3-yI)-2(R)-2-butanoI S^S-dioxide, mp 130»132**C; 

28) (+-)-Irans-lK3-EthyI-2,3,4,5-tctrahydro-5-phenyl-lAben20thia2epmO 
yl)-4,4,4-tiifluoro-2(R)-2-bmanol S,S-dioxidc, mp 140-145'C; 

29) (+0-Iuns-l-{3-Ethyl-2.3,4,5-tciiahydro-5-phenyl-l,4-ben20thi 
yl>4-fluoro-2-(RS)-2-butanol S.S-dioxide 0.50 hydrate, mp iSO-MT'C; 

30) (-f-O-Irans- 1 -P-Ethy l-2,3,4,5-tetiahydro-5-phenyl- 1 Abenzothiazepin-S- 
yl)-4,4,4-trifluoro-2(S>2-butanol S,oxide, mp 159-161*C; 

31) (+0-Irailfi-H3-Ethyl-2^,4,5-tetrahydro.7-methoxyo-phcnyl-l,4- 
bcnzothia2epin-3-yl)-4,4.4-trifluoro-2(S)-2-butanol S,S-dioxide, mp 168- 
170OC; 

32) (+-)-Irans- 1 -(3-Eihyl-2;5,4,5-ietrahydro-8-methoxyo-phenyl-l ,4- 
ben20thia2epin-3-yJ)-4,4,4-trifluGro-2(S)-2-butanol S,S-dioxide, mp 175-1 79^0; 

33) (+-)-Trans- 1 -{3-cthyl.2,3,4,5-tetrahydro-7,8-dimcihoxy-5-phenyl- 1 ,4- 
ben2othia2cpin-3-yl-2(R)-2-buianol S,S-dioxide, mp 156-1570C; 



34) (+-)-I]ans-H3-Ethyl-2,j.4,5-tctrahydro-7,8-dimcthoxy-5-phenyl-l,4- 
bcnzoihiazcpm-3-yl)-4,4.4.trifluoro-2-butanoI S,S-dioxide; 

35) (+-)-Iiana- 1 -(3-Ethyl-2^ ,4,5-tctrahydro-8-methoxy-5-phcnyl- 1 ,4- 
ben20ihiazcpin-3-yI)'3 »3»4,4,4.pcntafluoro-2-butanol S,S-dioxide; 



36) (+-)-Ii2n5- 1 -(3-Eihy 1-2 J,4,5-tetrahydro-7.8-dimcihoxy-5-phenyl- 1 ,4- 
benzothia2cpin-3-yl)-3,3,4,4.4-pemafluoro-2-buianol S,S-dioxidc; 

37) (-0-IiailS-3-{(3-cthyl.2J,4,5-tetrahydroo-phcnyl-3-{4.4,4-trifluor^^^ 
hydroxybut>i).1.4-bcn2oihiazcpin-7-yl)oxy)propancsuIfonic acid 1,1-dioxidc; 

38) (+-)-Icmfc3-({3-clhyl-2J.4,5-ictrahydro-5-phcnyI-3-(4,4,4.trifluor^^ 
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hydroxybutyI)-l,4-ben20ihia2epin-8-yl)oxy)propanesuifoijic acid 1,1 -dioxide; 

39) (+-)-Irans-3-((3-ethyI-2J,4,5-ietrahydro-3-(2-hydroxybutyl^ 
ben20ihia2cpin-7-yI)oxy)cihyltrimcthylainmonium iodide 1,1 -dioxide; 

40) (+-)-Iiail5-3-((3-cthyl-2p,4,5-tetrahydro-3-(2-hydroxybutyl).5-p^ 
benzothiazepin-8-yl)oxy)ethyItriinethyiainmonit2m iodide l^l-dioxide; 

41) . (+-)-Iia2XS-l-(3-Ethyl-2,3,4,5-tctrahydro-7,8-diethoxy-5-pheDyl-l,4- 

benzothiazepin-3-y])-4,4.4-trifluoro-2-butanol S,S-dioxide; 

42) (+-)-lEailS-3-{(3-ethyl-2^,4,5-tetrahydro-5-phcnyi-3(4,4,4-trifluoro^^ 
hydroxybutyl)-! ,4-ben2othia2cpin-7-yI)oxy)cthyItrimcthylaiim iodide 
IJ-dioxide 

43) {+.}-Irans-3-{(3-ethYl-2,3,4,5-tctrahydro-5-phcnyI-3(4,4,4-trifluoro^^ 
hydroxybutyl)-l ,4-beii2othia2cpin-8-yl)oxy)ethyltrimcthylanmiDm iodide 
1,1-dioxide; 

44) (+-)-Iian50-((3-ethyI-2;5,4,5-tetrahydro-3-(2-hydroxybiityl>5-p^ 
benzothiazepin-8-yI)oxy)propane5ulfonic acid IJ-dioxide; 

45) (+-)-ItailS-3-{(3-ethyl-2^,4,5.tetrahydro-3-(2-hydroxybutyl>5-phcny^ 
benzothiazepin-7-yi)oxy)propanesulfonic add 1,1-dioxide; 

46) (+-)-Irans-I-{3-ediyI.2,3,4,5-tetrahydro-7.8-diethoxy-5-phra^^ 
benzothiazepin-3-yl)-2-butanol S,S-dioxide; 

47) (+-)-Imifi-K3-{2,2,2-trifluoroeihyl)-2.3.4,5-tctrahydro-7,8-dimcthoxy-5 
phenyl- 1 ,4-ben2othia2epin-3-yl)-4,4,4-trifluoro-2-butanoI S,S-dioxide; 

48) (+-)-Irans-l-0-{2^,2-trifluorocthyI)-23,4,5-tctrahydro-8-metho 
phenyl-l ,4-ben20ihia2epin-3-y I)-4,4,4-trifluoro-2-buianol S,S-dioxide; 

49) (+->Ii2ns-l-(3-Eihyl-2^.4,5-tetrahydro-9-methoxy-5-phcnyl-U4- 
bcn20thiazcpin-3-yl)-4,4,4.trifluoro-2-buianol S,S-dioxide; 

50) _^ ("^-)-IIa llS■l HC3-cthyl-2;3,4^-t etrahydn>-9-methoxy-5-phenyi-l ,4- 

~benzotfaiazepin-3-yI>2-butanol S jSndioxide; 

51) (H-Iraia-I-(3-Ethyl-2J.4,5-teirahydro-7.8-dihydroxy-5-phenyl-l,^ 
benzothiazcpin-3-yl)-4»4'4-trifluoro-2-butanol S,S-dxoxide; 

52) (+-)-Inuis-l-(3-cihyl-2J,4,5-teirahydro-8-meihoxy-5-phcnyl-l,4- 
ben20thiazepin-3-yI)-l-butanoI S3"dioxide; 



jV7 
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3, (.>Ira^lK3,E.yi:2...-^^ 



, ,T . i^';^thvl-2J4.5-teirahydro4-methoxy-5-phenyl-l,4- 
* , rt^,hvl.l3 4>tetnhydn>-7,8-diinethoxy-S-phenyl-1.4- 

benzothiazq>m-3-yl>2-biitanone5,b-aioH« 



2Y^ 
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1 . A compound of fonnula (I): 



Wherdn 




(D 



1 is an integer of fiom 0 to4; 
n is an integer of from 0 to 2; 

R is an atom or group selected from halogen, cyano, hydroxy, nitro, alkyl, alkoxy, 
aiyl, hcteroaryl, aiyloxy, arylalkoxy, aralkyl, alkaiyl, -0(CH2)pSO3Rl^ 
-0(CH2)pNRl lRl2, .0(CH2)pN^^ ^K^W\ -COR^ \ -CO2RI K 
-CONRl lRl2, .CH20Rn, -NR^ 1r12 -NHCORI 1. .NHS02R^ ^ -SRI 1, 
-S02R^ ^ , -S02NR^ ^R^^ and .SO3RI ^ or R is a group -00120- which fonas a 
further ring attached to X i^erein p is an mteger of from 1 to 4, R^ 1 r1 2 are 
independently selected from hydrogen, C1.5 alkyl and phenyl and R^^ is hydrogen 
or Ci^ alkyl, wherein said alkyl, alkoxy, aryl, heteroaryl, aryloxy, aiylalkoxy, 
aiaikyl and aikaryl groups are optionally substituted by one or more atoms or groups 
selected from halogen, hydroxy, nitro, nitrilc, alkyl, alkoxy, -CORI K -C02R^ ^ 
-S03R^ ^ wherein R^ Ms as hereinbefore defined and -NR^^R^^ ^i^erein R^^ is as 
hereinbefore defined and R^^ is hydrogen or Cj^ alkyl 

R^ is hydrogen or C^^ alkyl; 

- r2 is an atom or- group selected from hydrogen^ C1.5 alkyl (including-cycloalkyl 
and cycloalkylalkyl), alkoxy, pynyl, thienyl, pyridyl, 1.3-bcn2odioxolo, 
phenyl and naphthyl, which groups are optionally substimted by one or more atoms 
or grot^s independently selected from halogen, cyano, hydroxy, nitro, carboxyi, 
phenyl, phenoxy, benzyloxy, -CORJ 1. .C02R^ I -CONR^ ^r12, .CH20Rn, . 
•NR11r12 .NHCORH. -NHS02R^^ -SRH, .S02RII, -SOsRH (wherein rH 
and R12 are as hereinbefore defined), •0CH2)pNRl Ir12,' .0(CH2) N+R1 1r12r13 



3ii 
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and -0(CH2) SOsR^^ (wherein p, R^l and r12 are as hereinbefore defined and 
r13 is hydrogen or C1.5 alkyl); 

r3 is hydrogen, hydroxy Cj^ alkyl, aJkoxy or -O-Ci^g Acyl; 

R4 is a group independently selected from C]^ alkyl fmcluding cycloalkyl and 
cycloalkylalkyl). C2-6 alkcnyl, and alkynyl. which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
0x0. ^r14 .c02R^4^ .NR14r15, .sr14 -S(0)Ci^ alkyl. ^$02^^^ and -SOsRI^ 
(wherein R^^ and R^ 5 aye as hereinbefore defined ); 

r5 is a group independently selected from C2-6 alkyl (including cycloalkyl and 
cycloalkylalkyl), C2.6 alkenyl and C2.6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
0x0, .0Rl4. .CO2RI4, .NR14r15 .sr14 .S(0)Ci^ alkyl, -SOiR^^ and -SOjRW 
(wherein R^^ and R^^ are as hereinbefore defined); 

or R4 and R^, together with the carbon atom to which they are attached, form a C3.7 
spiro cycloalkyl groi^ ^ch is optionally substituted by one or more atoms or 
groups independently selected from halogen, -OR^^, ^02R^^, -S03R^4 and 
•NR'4rI5 (wherein R^^ and R15 are as hereinbefore defmed); 

rS and R'^ are independently selected from hydrogen and Ci .5 alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system 

having from 5 to 10 carbon atoms (including the two carbon atoms forming 
part of the thiazcpine ring) wherein optionally one or more of the carbon 
atoms is/are replaced by heteroatom(s) independently selected from nitrogen, 
oxyjgen and sulphur; 

with die proviso that at least one of R, K\ r4 and r5 is hydroxy or a group 
containing hydroxy; 

and salts, solvates and physiologically functional derivatives thereof. 
2. A compound as claimed in Claim 1 wherein: 
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I is 0, 1, or 2; 
nis 1 or 2; and 

and r7 arc ail hydrogen; and 
R3 is hydrogen or hydroxy 
3. A compound as claimed in Claim 2 which is a trans isomer wherein: 

(a) lisOorl; 
D is 2; and 

R4 and r5 are groups independently selected from Cj^ alkyl (including cycloalkyl 
and cycloalkylalkyl), C2.6 alkenyl and C2.6 alkynyl, wherein said alkyl, alkenyi, or 
aUcynyl group may be substituted by one or more hydroxy groups, or and r5, 
together with the carbon atom to which they are attached, form a C3.7 spiro 
cycloalkyl group which can be substituted by one or more hydroxy groxips; or 

(b) lisOorl; 
nis 2; 

R2 is a phenyl group which may be substimted by one or more atoms or groups 
independently selected from halogen, cyano, hydroxy, nitro. carboxyl, phenyl, 
phenoxy, benzyloxy, -CORI 1, -C02R^ ^ -CONRI 1r12, ^H20R1 1, 
.NRllRl2 .NHCORll, .NHS02R1^ -SRH, ^SOjR^K -SO3RII (wherein R^ 
and r12 are independently selected from hydrogen, C1.5 alkyl and phenyl), 
-0(CH2) NRnRl2 .o(CH2) NR+ 1Ir12r13 and .0(CH2) SOsRH (wherein p 
is an int^er of from 1 to 4, ifn and r12 are as hereinbefore defined'aiid r13 is 
hydrogen or C 1. 5 alkyl); 

R4 and R5 are groups independently selected from C1.5 alkyl (including cycloalkyl 
and cycloaHcylalkyl), C2.S alkenyl and Cj^ alkynyl, wherein said alkyl, alkenyl, or 
alkynyl group may be substimted by one or more hydroxy groups, or R^ and rS, 
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togcAer with the carbon atom to which ihcy are attached, form a C3.7' spiro 
cycioaJkyI group which can be substituted by one or more hydroxy groups; or 

(c) lisOorl: 

nis2; 

r2 is a phenyl group which may be substituted by one or more atoms or groups 
independently selected from halogen, cyano, hydroxy, nitro, carboxyl, phenyl, 
phenoxy, bcnzyloxy, .CORH, .CO2RI I -CONRl 1r12 .CH2ORI 1, 
.NRHr12. -NHCORll, ■NHSO2RII. -SR", .S02R^^ -SOsR^l (wherein R^ 
and R^2 are independently selected from hydrogen, C1.6 alkyi and phenyl), - 
0(CH2) NRllRl2,-0(CH2) NR+ HrISrIS and.0(CH2) SO3RII (whereinpis 
an integer of from 1 to 4, 1^1 and r12 are as hereinbef(Se defined and R^3 
hydrogen or C]^ alkyj); 

R^ and r5 are groups independendy selected from Cj.5 alkyl (including cycloalkyl 
and cycloalkylalkyl), C2^ alkenyl and alkynyl, which groups can be 
substituted by one or more hydroxy groups; and 

X is a fused phenyl, naphthyl, pynryl, thienyl, or pyridyl group; 

4. A compound as claimed in Claim I which is: 

{+->trans-3-cthyl.2,3,4,5-tetrahydro-3-((2R).2-hydroxybutyl).5.phcnyi.l,4- 
benzothiazepine Ul-dioxide; 

(+->trans-l-(3-cthyl-2,3,4,5.tetrahydro-8-mcthoxy-5-phenyUl,4-l5enzothiM^ 
y]-2(R)-2-butanol S.S-dioxide; 

{+->trans-l •(3-cthyl-2^.4,5.letrahydro-8.methoxy-5-phcnyl-l ,4.benzothiazepin-3. 
yI)-3-butanol S.S-dioxide; 

(+->trans-l -(3-cthyI-2,3,4,5-tetrahydro-7.methoxy-5-phenyI- 1 .4-benzothia2epinO- 
yl>2(R>2-butanol S,S-dioxide; 

(+.)-irans-l -(3-ethyl-5-(4.fluorophenyl)-2,3,4^.tetrahydro-7-mctboxy-l ,4- 
ben20thia2epin-3-yI)-2(R)-2-butancl S,S-dioxide; 

(+.>tnms-l-(3-eihylo-(4-hvdroxyphcnyl).2J,4,5-tetrahydro-l,4-ben20th2^^ 
yl)-2(R)-2-butanol S.S-dioxide 0.5 hydrate: 
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(+0"transo-butyl-3-cihyl-2.3 ,4,5-ici]^ydro-5-{4-hydroxyphenyl)- 1 
benzothiazepine I, I -dioxide hydrochloride; 
(+-)-cis-3-elhyl-2,3,4.5-tetrahydro-3-(4-hydroxybutyI)-5-phcnyl- 1 ,4- 
bcnzolhiazcpine 1,1 •dioxide hydrochloride; 
(+->trans-3-cthyl-23.4,5-tcirahydro-3-(4-hydroxybutyl)-5-phenyH,4- 
benzothiazepine 1,1 -dioxide; 

(+-)-trans-3-buiyl-3-cihyl-2,3,4,5-tetrahydro-7.hydroxy-5-phcnyl-l,4. 
benzothiazepine 1,1 dioxide; 

(+-)-trans-l-(3-cthyl-2,3,4.5-tetrahydro-5-phenyl-l,4-bcnzothiazq3in-3-yl)-4,4,4- 
trifluoro-(2S)-2-butanol- S,S-dioxide; 

(+-)-trans- 1 -(3-cthyl-2,3,4,5-tetrahydro-7-methoxy-5-phenyM ,4-benzothiazepin-3' 
yl)-4,4,4-trifluoro-(2S)-2-biiianol-S,S-dioxidc; 
{+-)-trans-3-EthyI-2,3,4,5-tetrahydro-3-(3-hydroxybutyl)-5-phenyl-l,4- 
benzothiazepine 1,1 -dioxide; 

(+-)-trans-3-Ethyl-2,3,4,5-tetrahydro-3-(2(R)-2-hydroxybutyl)-5-{4- 
hydFOxyphenyl)-l,4-benzothiazepine 1,1 -dioxide; 
(+-).trans-l-(3-Ethyl-5-(4-fluorophenyl)-2J,4,5-tetrahydro-l,4- 
bcnzothlazcpin-3-yl)-2(R>2-butanoI S,S-dioxide; 
(+-)-trans-l-(3-Ethyl-2,3,4,5-tetrahydro-7-mcthoxy-5-phenyl-l,4 
benzothiazepxn-3-yi>4>4|4*trifluoro-2(S>2*butanol S,S-dioxide; 
(+-)-trans- 1 -(3-EthyI-2,3 ,4,5-tetrahydro-8-methoxy -S-phenyl-l ,4- 
benzothiazcpin-3-yl)-4.4,4-trifluoro-2(S)-butanol S,S-dioxide; 
(+-)-trans-l-(3-ethyl-23,4,5-ietrahydro-7,8-dimethoxy-5-phcnyl-l,4- 
benzothiazepin*3-yl-2(R)-2-butanol S,S dioxide; 
(+-)-trans-l-(3-Ethyl-2,3,4,5-tetrahydn)-7,8-dimcthoxy-5-phenyl-l,4- 
ben2othia2cpin-3-yl)-4,4,4-trifluoro-2-butanoI S,S-dioxide; 
(+-).traas- 1 -(3-Ethyl-2^,4p-tcirahydro-7,8-dimethoxy-5-phcnyl- 1 ,4- 
benzothiazcpin-3-yl)-3,3,4,4,4-pcntafluoro-2-butanol S,S-dioxide; 
(+-)-trans-3-({3-ethyI-2p,44-ietrahydro-5-phenyl-3-(4,4,4-trifliioro-^ 
hydroxybutyl)-l,4-benzothiazepin-8-yl)oxy)propanesuifonicacid 1, 1 -dioxide; 
(+-)-transT3-((3-ethyl-2,3,4,5-tctrahydro-3-(2-hydroxybutyl)-5-phenyl.l,4. 
benzoihiazcpin-8-yI)oxy)cthyltrimethylammonium iodide 1, 1 -dioxide; 
(+->irans-l-(3-Eihyl-23i4,5-ielrahydro-7.8-diethoxy-5-phcnyl-1.4- 
benzothiazepin-3-yI)-4,4,4-irifluoro-2-butanol S,S-dioxidc; 
(+-)-irans-3-((3-ethyI-2.3,4.5-ietrahydro-5-phenyl-3(4.4,4-trifluoro-2- 
hydroxybuty I)- ! .4-ben20thiazepin-8-yI)ox}')cthyliriinethylammonium iodide 
1.1 -dioxide: 
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(+->transOK(3-eihyl-2,3,4,5-tetrahydix)-3-(2-hydit)xybutyl)-5-phra^^ 
bcn20thia2epii}-8-yl)oxy)propancsulfonic acid 1,1 -dioxide; 
(+->trans-l-(3-cthyl-2,3,4,5-tetrahydro-7,8-diethoxy-5-phenyl-l,4- 
benzothiazepin-3-yl}-2-butanol S,S-dioxide; 
(+0-trans-l<3-{2,2,2-trifluorocthyl)-2,3,4,5-letrahydro-7,8-dim^^ 
phcnyl-1 ,4-benzothia2cpin-3-yl>4»4,4-trifiuoro-2-butanol S,S-dioxide; 
(+-)-trans- 1 -(3-Ethy l-2,3,4,5-tctrahydro-7,8-dihydroxy-5-phcnyl- 1 ,4- 
benzothiazepin-3-y])-4»4»^trifIuoro-2-butanol S,S-dioxide; 
(4.>traiis-l-(3-ethyI-2;3,4^-tctrahydro-7,8-dimcthoxy-5-pte 
bcn20thia2epin-3-yl>l-butanol S,S-djoxide; 
(+-)-trans-l-(3.Ethyl-23,4,5-tetrahydro-7,8-dihydroxy-5-phcnyl-l^ 
. ben20thia2cpi2i-3-yI)-2-butanol S,S-dioxide; 
(+->irans-l-{3-cthyl-23,4,5-tctrahydro-8-methoxy-S-phcnyl-I,4- 
benzothiazepin-3-yi)-4t4A^fluoro-l-butanol S,S-dioxide; or 
(+->trans-I-(3-cthyl-2,3,4,5-tctrahydro-7,8-dihydroxy-5-phenyM,4- 
benzothiazepin-3-yI)-2-butanooe S,S»dioxide 

5. A coxnpound.&s claimed in claim I of the fonnula (la) 



wherein 




1 is an integer of from 0 to4; 
n is an imeger of from 0 to 2; 

R is an atom or group selected from halogen, cyano, hydroxy, nitro, alkyl, alkoxy, 
aryl, hctcroaryl, aryloxy, arylalkoxy, aralkyl, alkaiyl, ^OR^ ^ -C02R^ ^ . 
.C0NRllRi2, .CH20Rn, .NR11r12, -NHCORII. .NHS02R^^ -SRH, .SO2RII 
and -S03R^ ^ wherein R^ ^ and R^2 independently selected from hydrogen, C1.5 
alkyl and phenyl, wherein said alkyl, alkoxy, aiyl. heieroaryl, aiyloxy, arylalkoxy, 
aralkyl and alkaryl groups are optionally substituted by one or more atoms or groups 
selected from halogen, hydroxy, nitro, nitrile, alkyl, alkoxy, -CORl^, -C02R^^, • 
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SOsR^^ wherein R^^ is as hereinbefore defined and -NR^^r^^ wherein R^^ and 
rIS are as hereinbefore defined; 

R^ is hydrogen or Cj-g alkyi; 

r2 is an atom or group selected fiom hydrogen, C\.^ alkyl (including cycloalkyi and 
cycloalkylalkyi). Ci^4 alkoxy, pynyl, thienyl, pyridyl, l,3-bcn2odioxolo, phenyl and 
naphthyl, which groups are optionally substituted by one or more atoms or groups 
independently selected from halogen, cyano, hydroxy, nitro, carboxyl, phenyl, 
phenoxy, benzyloxy. -COR^l, 'C02^^\ .C0NRnRl2, -CH2ORI ^ -NR^ 1r12 
-NHCORI^ -NHS02R^l -SR^l -S02R^^ -SO3RII (wherein R^l and arc 
indcpcndenily selected from hydrogen, C1.5 alkyl and phenyl), -0(CH2) NR^ ^R^^^ 
-0(CH2) N"*"R^ Ir12r13 and -0(^2) SO^R}^ (wherein p is an integer of from 1 
to 4, are as hereinbefore de%ned and R13 is hydrogen or alkyl); 

R3 is selected from hydrogen, hydroxy and C1.5 alkyl; 

r4 is a group independently selected from Cj.^ alkyl (including cycloalkyi and 
cycloalkylalkyi), alkenyl and C2-6 alkynyl, which groups arc optionally 
substimted by one or more atoms or groups mdependently selected from halogen, 
•0RJ4, .C02R^^, -NR1'*R^5 and -S03R^^ (wherein R^^ and R^^ are independently 
selected &om hydrogen and C 1.5 alkyl); 

r5 is a group independently selected from C2.6 alkyl (including cycloalkyi and 
cycloalkylalkyi), €2.5 alkenyl and C2.6 alkynyl, which groups are optionally 
substimted by one or more atoms or groups independently selected from halogen, 
-OR^^, .C02R^'*. -NR^4r15 and -SO3RI4 (wherem R^4 and R^S are independently 
selected fiom hydrogen and C1.5 alkyl); 

or R^ and R^, together with the carbon atom to which they are attached, fonn a C3.7 
spiro cycloalkyi group which is optionally substituted by one or more atoms or groups 
independently selected from halogen, -OR^^ -C02R^'*, -SO^R}^ and -NRl^R^^ 
(where R^^ and R^^ are as hereinbefore defined; 

R^ and R^ arc independently selected from hydrogen and C1.5 alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system 
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having from 5 to 10 carbon atoms (including the two carbon atoms forming pan of 
the thiazepine ring) wherein optionally one or more of the carbon atoms is/are 
replaced by heteroatom(s) independently selected from nitrogen, oxygen and sulphur; 

with the proviso that at least one of R, K^, and is hydroxy or a group 
containing hydroxy; 

and salts, solvates and physiologically functional derivatives thereof. 
6. A compound of formula (I): 




(D 



wherein 

1 is an mteger of from 0 to 4; 
n is an integer of from 0 to 2; 

R is an atom or group selected from halogen, cyano, hydroxy, nitro, alkyl, alkoxy, 
aryl, hctcroaryl. aryloxy. arylalkoxy, aralkyl, alkaryl. -0(CH2)pS03RH^ 
.0(CH2)pNRl lRl2 •0(CH2)pN+R^ 1rI2r14 .corI 1, .CO2RI K 
-CONRl lRl2, -CH2ORI 1. -NRl 1r12, -NHCORI \ -NHS02RJ ^ -SRI 1. 
•S02R^ ^ .SO2NRI 1r12 and .SO3RI 1 or R is a group -OCH2O- which forms a 
further ring attached to X whercin p is an integer of from 1 to 4, RH-juia p[12-^ 
independently selected from hydrogen, C1.5 alkyl and phenyl and Ri4 is hydrogen 
or alkyl, >^crcin said alkyl, alkoxy. aryl, hcteroaiyl, aryloxy, aiylalkoxy, 
aralkyl and alkaryl groups are optionally substituted by one or more atoms or groups 
independently selected from halogen, hydroxy, nitro, nitrile, alkyl, alkoxy, -CORII, 
-CCbR^ ^, •SO3RI 1 wherein Rl 1 is as hereinbefore defined and -NR14r15 wherein 
R>^ is as hereinbefore defmd and R^ 5 is hydrogen or alkyl; 
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r1 is hydrogen or C ] .5 alkyl; 

r2 is an atom or group selected from hydrogen, alkyl (including cycioalkyl 
and cycloalkylalkyl), C]^ alkoxy, pyrryl, thienyl, pyiidyl, l,3-ben2odioxolo, 
phenyl and naphthyl, which groups are optionally substituted by one or more atoms 
or groups independently selected , from halogen, cyano, hydroxy, nitro, carboxyl, 
phenyl, phcnoxy. benzyloxy, -CORl \ -CO2RI \ -CONRI 1r12, .CH2ORI 1, 
-NR^ Jr12 .NHCOR^^ -NHS02R11 -SRH, -S02R1^ -SOsR^^ (wherein RH 
and R^2 are independently selected from hydrogen, Cj.^ alkyl and phenyl), 
-0(CH2) NRllR^2.-0(CH2) NTR^ JR^2r13 and -0(CH2) SO3RI ^ (wherein p is 
an integer of from I to 4, R^l and R^2 are as hereinbefo?e defmed and r13 is 
hydrogen or C1.5 alkyl); 

r3 is hydrogen, hydroxy C1.5 alkyl, alkoxy or -O-C]^ Acyl; 

R^ is a group independently selected from C].^ alkyl (including cycioalkyl and 
cycloalkylalkyl), C2-6 alkenyl and C2.6 alkynyl. which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
0x0, -0K^\ -C02R^'*. -NR14r15^ .sr14^ -S(0)Ci^ alkyl, -SOiR}^ and -SO3RI4 
(wherein R^^ and R^^ are as hereinbefore defined); 

is a group independently selected from C2.6 alkyl (including cycioalkyl and 
cycloalkylalkyl), C2-6 alkenyl and C2-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected fit>m halogen, 
0x0, OK^\ -C02R^^. -NRl^RlS, -SR1^,-S(0)Ci^ alkyl, -S02R14 and -SOsR^^ 
(wherein R ' ^ and R ^ ^ are as hereinbefore defined); 

or R^ and R^, together with the carbon atom to which they are attached, form a C3.7 
spiro cycioalkyl group which is optionally substituted by one or more atoms or 
group s inde pendently selected from halogen, -OR^^, -CO^R^^, -S03R1^ and... 
-NR14r15 (where R^^ and R^ 5 as hereinbefore defined; 

r6 and R'^ are independently selected from hydrogen and Cj^ alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system 
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having from 5 to 10 carbon atoms (including ihe two carbon atoms forming 
part of the ihiazepinc ring) wherein optionally one or more of the carbon 
atoms is/are replaced by hcteroatom(s) independently selected from nitrogen, 
oxygen and sulphur; 

with the proviso that at least one of R, r2, r4 and r5 is hydroxy or a group 
containing hydroxy; 

and salts, solvates and physiologically functional derivatives thereof, for use in the 
prophylaxis or treatment of clinical conditions for which a bile acid uptake inhibitor 
in indicated. 
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Compounds of foraiula (I) having exccpiional h)T3olipidaemic propenies includo 

(-).(RR)-3-buty|.3-cthyI-2,3,4,5-tctrahydro-5-phcnyl-l,4-bcn20thia2cp 
(+0-nans-3-((E)-2-butcnyI)-3-ethyl-23,4,5-letrahydro-5-phenyl-l Abenzoth^ 1 ,1 - 

dioxide; 

(+0-trans-3-ethyl-2J.4,5-ietrahydroO-{3-meihoxypropyI>5-phenyl-l,4-ben2Othi 
1,1 -dioxide; 

(+->trans-l-(3-cthyl-23,4,5-teirahydro-5-phcnyI-l^ben20ihia2epin-3-yl^ 
dioxide; 

(+0-trans-l-(3-ethyl-2,3,4,5-ietrahydro-8-methoxy-5-phenyl-lAben20thia2e^ 
butanone S,S-dioxidc hydrochloride 1.1 hydrate; 

(+-)-transo-(l .buienyl)-3-cthyl-23,4,5-ictrahydro-5-phenyl- 1 ,4-benzothiazcpine 1 , 1 -dioxide 
hydrochloride 0.4 hydrate; 

(+-)-transO-(ethoxyelhyl>3-ethyl-2,3.4,5-tetrahydro-5-phenyl-l,4-benzothia2cpine 
dioxide hydrochloride hcmihydrate; 

(+-)-trans-3-(ethoxymcthyl)-3-ethyl-2,3,4,54etrahydro-5-phcnyi-1.4.ben20tW 
dioxide hydrochloride; 

(-f-)-trans-ethyl 3-(3-ethyl-2,3,4,5-tetrahydro-5-phcnyM ,4-benzothia2cpin-3-yl)propionate 
1,1 -dioxide; 

(-i--)-trans-(EH-(3-cthyl-2,3,4,5-tetrahydro-5-phenyl-l,4-bcnzothia2cpin-3-yl)-3- 
one 1,1 -dioxide; 

(-»-)-2,3,4,5-ietrahydro-8-meihoxy-5-phenyIspiro(l,4-ben20thia2cpine-3,l-cyclohexane) 
1,1 -dioxide; 

(■f-)-trans-3-butyl-3-cthyl-2,3 ,4 ,5-tetrahydro-5-(4-pyridyl)- 1 ,4-ben20thia2cpine 1 ,1 -dioxide; 
(4.).trans-3-butyl-3-cthyl-2,3 ,4,5-tctrahydro-4-hydroxy-5-(4-pyridyl)- 1 ,4-ben20thia2cpine 
1,1 -dioxide; 

(-4-)-trans-3-butyl-3-cthyI-2,3 ,4,5-ietrahydro-5-(2-lhieny I)- 1 Abenzothiazepine 1 ,1 -dioxide; 
(+-)-trans-3-btityl-3-ethyl-23,4,5-ieirahydro-5-( 1 H-pyiTol- 1 -yl)-l ,4-ben20thia2cpm^ 
dioxide; 

(+-)-trans-3-but)'lo-ethyl-2,3;4,5-tetrahydro-5-phenylpyrido(43-F^^ 
1,1 -dioxide; 

(+-}-trans-3-butyl-3-cihyl-3,4,5,7-tetrahydro-5-phenyl-2H-pyrTolo(3,4.F)-1.4- 
bcnzothiazepine 1.1 -dioxide 0.1 hydrate; 

(+->trans-3-buty l-3-ethyl-2»3 ,4,5-ietrahydro-5-phcnylthieno(2p-F)-l ,4-benzothia2epine 1,1- 
dioxide; 
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(+0-tran50-cthyl-2,3,4,5-icirahydro-5-phcnyI.3-{4,4.4-mnuorobuiyl).l/.bcruoU^^ 
1,1 -dioxide; 

(+->trans-2J,4,5-ietrahydro-3-isopropyIo-mcthyl-5-phcnyl-I,4-bcm^ 
dioxide 0.25 H2O; 

(4.).transO-((E)-2-Buienyl)-3-ethyl-2^,4J-tctrahydro-5-pfacnyl-l,4-benzothia2epm^ 
(+0-Cis-2,3,4,5-Tctrahydro-3-isopropylo-melhyl-5-phcnyl-l ,4-ben20thiazcpinc 1 ,1 -dioxide 
0.66 H2O; 

(+.)-t^ans-3-(3-Elhy^2,3,4,5-tctrahyd^o-5-phenyIO ,4-ben20thia2cpin-^ 1,1 
dioxide; 

(+.)-ti^s-3-Eihyl-5-(4-Fluorcphenyl>2^,4,5-tctrahydro-7-mcthoxy-3-(3-mcthoxy^ 
l,4-bcnzothia2epine 1,1 -dioxide hydrochloride; 

(+-)-2^,4,5-Te:rahydro-7-methoxy-5-phcnylspiro(l,4-bcn20ihia2epine-3J<yclohe^ 
1,1-dioxide; 

(+0"trans-l-{3-Ethyl-2J,4,5-ietrahydro-7-meihDxy-5-phenyl-l,4-bcn2Othiazep 
buianone S,S-dioxide hydrochloride; 

(+-> tran5-3-butyl-3-eihyl-2,3,4,5-tctrahydro-5-phcnybaphtho(3^-F>l,4-ben20thia^ 
1,1-dioxide; 

(+.)-trans- 1 -(3-Ethy]-2,3,4,5-tctrahydro-7,8-dimethoxy-5-phenyM ,4-benzothia2epin-3-yI)- 

2- bmanone S,S-dioxide; 

(+-)-trans-3-(l-butenyl>3-ethyI-2,3,4,5-tetrahydro-7,8-dimethoxy-5-phenyl-l,4- 
beozothiazepine 1,1 -dioxide; 

(+-)-trans-l-(3-Ethyl-2,3,4,5-teirahydro-7,8-dimcthoxy-5-phe"nyl-l,4-ben20thi 

3- butanone S,S-dioxidc; 

(+-)-tians- 1 -(3 -Ethy 1-2,3 ,4,5-tcirahy dro-8-meihoxy-5-phcnyl- 1 ,4-benzothia2cpin-3 -y 1> 1 - 
butanone S,S-dioxide; 

(+-)-tram-I-(3-Ethyl-2,3,4,5-ietrahydro-7,8-dimethoxy-5-phenyl-l,4-bcn2othiazcpm^^ 
1 -butanone S,S-dioxide; 

(+-)-trans-l-(3-cthyI-2,3,4,5-tctrahydxo-7,8-dinicthoxy-5-pheDyl-l,4-ben20thia2cpin^ 
4,4,4-miluoro-l -butanone S,S-dioxide; 

(+->trans-l-{3-€thyI-2,3,4,5-tetrahydro-7,8-dimcthoxy-5-phenyl-l,4-ben20thia2epin-3-ylV 
3,3,4.4.4-pentaf luorD-2-butan one S,S- dioxide: 

(+-)-trans-I-(3-cthyl-2J/,5-tcirahydro-7,8-dimclhoxy-5-phenyi-l,4-ben20thia2cpin-3-yl)- 
4,4,4-trifluoro-2-butanone S,S-dioxide; 

(+0-trans-3-cthyl-2,3,4,5-tctrahydTO-7,8-dimethoxy-5-phenyl-3K4,4,4-trifluorobutyI)- 
benzothiazepine 1,1 -dioxide; 

(+-)-trans-l-{3-(244-irifluorocthyl)-2,3,4,5-tcirahydro-7,8-dimcthoxy-5-phcnyI- 
benzothiazepin-3-yl)-2-butanone S,S-dioxide; 
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(+-)-irans-l-(3-EthyI-2,3,4,5-icirahydro-7,8-diclhoxy-5-phcnyl-l,4.bcn^ 
butahone S,S-dioxide; 

(+->trans-3K(3-cibyl-2,3,4,5-tctiahydrch3-(2K)Xobutyl)-5-ph^ 
yl)oxy)propanesiiJfonic acid 1,1 -dioxide; 

(+0-trans-2K(3-cthyl-2,3.4,5-tctrahydroO-{2-oxobutyl)-5-phcnyl-l,4.beruothi^^ 
yl)oxy)ethyltrimethylammoniuin iodide 1,1-dioxide; 



(-)-(RR)-3-butyl-3-ethyl-2;3,4,5-teuahydro-5-phenyl-l,4-ben2othia2cpinc 1,1-dioxidc; 
(+->tTans-l-(3-cthyI-2p,4,5-tctrahydro-8-mcthoxy-5-phcnyl-l,4.benzotM 
butanone S,S-dioxide hydrochloride 1.1 hydrate; 

(+0-Cis-2,3,4,5-Tetrahydro-3-isopropyl-3-methyI-5-phenyl-l,4-ben2Othia2cpine 1,1-dioxide 
0.66 H2O; 

(+-)-trans-l-(3-EthyI-2,3,4,5-tetrahydro-7,8-dimethoxy-5-phcnyl-l,4-bcn2odiiazcp 
2-butanone S,S-dioxide; 
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20) (+-)-2,3,4^-Tetr2hydro-5>phcnylspiro(l,4.ben20thia2epme-3, 1 
cyclohcxane) 1 ,1 -dioxide, mp 177-1790C; 

2 1 ) (+-)-IiaDS-2 J .4,5-icirahydro-3-isopropyI-3-methyl-5-phenyl- 1 ,4- 
bcnzothiazqjine Ll-dioxide 0^5 H2O, mp 130-232OC; 

22) {+)-(S)-2,3,4,5-Tctrahydro-5-phcnylspiro(lAben20thia2epine-3,r- 
cyclohexane) l,l-dioxide,mp 210-21 l^C; 

23) (•)-{R)-2,3,4,5-Tetrahydro-5-pheiiylspiro(l,4-bcn20thiazcpinc-3,r- 
cydohcxanc) l,l-dioxide,mp 210^21 PC; 

24) (+->Ii2lls-2^.4,5-ie:rahydro-3-isopropyl-3-mcthyI-5-phenyl-l,4. 
benzothiazcpinc hydrochloride, mp 21 1-2130C; 

25) (■^-)-£Iis-2^.4,5-ietrahydro-3-isopropyI-3-mcthyl-5-phenyl-l,4- 
benzothiazepine hydrochloride, mp 268-270OC; 

26) (+-)-3-Stt-Butyl-2J%4,5-tctrahydn>-3-meihyl-5-phcnyl-U4. 
bcnzoihiazepine hydrochloride, mp 202-205OC; 

27) (+-)-4,5-Dihydro-5-phenylspiro(l,4.bcn20thiazcpine-3-{2H),r- 
cyclopentane) hydrochloride 025 H2O. mp 224-2260C; 

28) (+->23.4,5-Tctrahydro-5-phenylspiro( 1 ,4-bcn20thia2epine-3 , 1 
cyclohcxane) hydrochloride-H20.mp- 167-16900 (cS,){- 

29) (^-)-5K2-Fluorophenyl)-2J,4,5-te!rahydn)spiro(L4-ben2othia2epiae- 
3.r.cyclohexane) 1.1-dioxxde. mp 160-161OC; 

30) ("^.0-Cis-3-(2^.4i-tctrahydroo-metfayI-5-phenyI-1.4-ben20thiazcpinO 
yhpropionic acid 1.1-dioxidc 0.5 Had. mp 132-1330C; 
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J 1 ) (^-hlrans-Eihyl 3-{2^.4,5)-ietrahydro-3-mcthyi-5-phcnyl- 1 ,4- 
bcn20thia2cpin-3-yl)propioniaie 1. 1 -dioxide, mp 145-148^0; 

32) (--)-Ci5-Eihyl 5-(2^ ,4,5-tetrahydro-3-mcthyl-5-phenyl. 1 ,4- 
ben20ihia2epin-3-y|)valeraic L 1 -dioxide, mp 121-1220C; 

33) (— )-Ians-3-((E)-2-BmcnyI)-3-ethyl-2,3,4,5-ictrahydro-5-phenyl-i,4- 
benzothiazepine, mp 69-740C; 

34) • (--)-Iraiis-3-Ethyl-2,3,4,5-tctrahydro-3-isopropyI-5-phcnyI-l,4- 

. benzochiazepine 1 , 1 -dioxide, mp 1 1 6- 1 1 8°C; 

35) (-?'-)-Cis-3-i£fi-BmyI-3-cthyl-2,3,4.5-ie:rahydro-5-phenyl-l,4- 
benzothiazepine 1 -oxide, mp 91 •93<^C; 

36) (^-)-Cis-3-isfi-Butyl-3-eihyl-2.3,4.5-tetrahydro-5-pfaenyl-l,4- 
benzoihiazepinc 1,1-dioxidc, mp 149-151^C; 

37) (-•)-Ii2ns-3-isfl-Butyl-3-eihyl-2J,4,5-te!rahydro-5-pheny^^ 
bcnzothiazepine 1 -oxide, mp 92-93°C; 

38) (-.)-Iiaiis-3-isii-Butyl-3-cthyl-2J,4^-tetrahydro-5-phenyl-l,4- 
benzothiazepine 1,1-dioxide, mp 101-103^C; 

39) (+->Ci5-3-ButyI-3-ethyl-2J,4,5-tctrahydro-5-(3-pyridyl)-l,4- 
benzothiazepine I, dioxide, mp 60-61<)C; 

40) (-^->-Cifi-Ethyl-2J,4.5-ietrahydro-5-phcnyl-l,4-bcnzothiazepinc-3- 
carbaldehyde 1, 1 -dioxide, mp 162-164^0; 

4 1 ) (■^-)-Cis-2,3,4,5-Tcirahydro-3-isopropyl-3-methy l-5-pheny I- 1 ,4- 
benzothiazepine 1,1-diioxide 0.66H2O,mp 119-I20^C; 

42) (■^•)-Il2aiS-3-EthyI-2,3,4,5-tetrahydrQ-3-isopropyl-5-phenyl-l,4. 
benzothiazepine Ul-dioxide, mp 121-n40C; 

43) (+-)-Cis-3-Ethyl-2,3,4,5-tetrahydro-3-isopropyl-5-phenyl- 1 ,4- 
benzothiazepxne 1, i -dioxide, mp li0*152OC; 

44) (^-)-CisOrButyJr3-_cthyl.2J,4,5-tctahydro-4.h^ 
bcnzothiazepine 1 ,1-dioxide, mp 202-205OC; 

45) (-^-)-Ii2ns-3-(3-Ethyl-2J.4,5-ictraijydro-5-phcnyl-1.4.benzoihiazcpm^^ 
yDpropanoI 1,1 -dioxide mp 164-1650C; 

46) (--)-Irsais-3-Ethyl-5-(4-Fluorophcnyl)-2J.4,5-terrahydro-7-methoxy.3- 
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47) 
48) 
49) 
50) 
51) 

52) 
53) 
54) 
55) 
56) 
57) 
58) 



(3-meihoxypropyi)- 1 ,4-bcn2oduazcpine 1 , 1 -dioxide hydrochloride, mp 
179-1810C; 

{+-)-Cis-3-But\>3-cthyl-2J,4,5-ietnihydro-5-phcnylpy^ 
thiazepinc IJ -dioxide 0.333 H20,mp I1M120C: 

(+-)-Cis-3-But\i -3-eihy 1-2,3 »4 J-tetrahydro-5-(l H-pyirol- 1 .yl> 1 .4- 
benzothiazepine Ll*diox]de,mp 50-52^0; 

(-^->Ci5-3-Butyl-3-ethyI-2,3,4J-teirahydro-5-phcnyl-7H-pyirDloO,4-F)- 
l,4-thia2cpine 1.1-dioxide 0.125 H2O, mp 75-770C; 

(•+-)-2J,4,5-Tetrahydio-7-methoxyo-phcnylspiro(1.4-ben20ih2a2q5ine- 
3,1-cyclohexane) 1 »1 -dioxide, mp 142-1430C; 

(-f->Iran5-l-(3-Ethyl-2J,4,5-tetrahydro-7-methoxy-5-phenyl-l,4- 
ben20thia2epin-3-yl)-2-buianone S,S-diox2de hydrochloride, mp 173- 
1760C; 

(+-)-Trans-3-buTyl-3-cthyl-2J,4,5-tetrahydro-5-phenylnaphiho(3^-F)- 
1,4-benzothiazepine 1, 1 -dioxide, mp 128-131^0; 

(+-)-Il2as-3-Butyl-3-cthyl-2,3,4,5-ietrahydro-5-(2-pyridyI)-l,4- 
benzothiazepine 1,] -dioxide, mp 50-53°C; 

(+-)-Irans-3-Butyi^3-ethyl-2.3 .4 ,5-tetrahydro-5-{3-pyridy 1)- 1 ,4- 
benzothiazepinc l;^dioxidc 0.25 hydrate, mp 153-155°C; 

(+-)-Iail2-H3-Eihyl-23,4,5-tctrahydro-7,8-dimcihoxy-5-phenyH,4- 
ben20thiazepiii-3-yI)-2-buunone S,S-dioxide, mp 142-1460 C; 

(-}--)-Iians-3-{l-butenyl)-3-cthyl-2^,4,5-tctrahydro-8-mcthoxy-5-phenyl 
-1 ,4-beiizothiazgpine 1,1-dioxide 

(+-)-Iiax2S-3-(l-butcnyI>3-cthyl-23,4,5-tetrahydio-7,8-dimcthoxy-5- 
phenyl -1,4-bexizothiazepine 1,1 -dioxide 

{■^•)-Iraas-H3-Ethyl-2.3,4,5-ietrahydro-8-mcthoxy-5-phcnyl-l,4- 
benzothiazcpin-3-yl)-3-butaDone S,S-dioxide 

" (+-)-lrans-l-(3-Ethyl-2JA5-tc&^^ ,4- 
bexuothiazepin-3-yi)-3-butanone S.S-dioxide 

(+-)-Iians- 1 -(3-Ethyl-2 J.4.5-tctnihydro-8-racihoxy-5-phenyl- 1 ,4- 
benzothiazepin-3-yl)- 1 -butanone S.S-dioxide 
(+.).Iians-l-{3-Ethyl-2J.4,5-ictrahydro-7,8-dimcihoxyo-phcnyl-1.4- 
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benzothiazq}in-3-yl)-l-buianone S.S-dioxide 

62) (-?--)-Traiis-l-(3-cthyl-2J.4J-ietTahydro-8-methoxy.5-phenyl-h^ 
ben2oihia2cpm-3-yI)-4.4,4-trifluoro-l -butanonc S.S-dioxide 

63) (■^-)-Trans-l-(3-ethyl-2J,4,5-teirahydro-7,8-dimcthoxy-5-phcnyl-l,4- 
bcnzothiazepin-j-y I)-4,4.4-trif]uoro- 1 -butanone S,S-dioxide 

64) (+.).Trans-H3-cthyl-2^,4,5-tctrahydro-7,8-dimcthoxy-5-phenyl-l,4- 
bcn20thia2cpm-3-yI>3^,4,4,4-pentafluoro-2-buianoneS,S-dioxide 

65) {+-)-Traiis- 1 -(3-cihyl-2 J,4,5-tctrahydro-8-incthoxy-5-phcny I- 1 .4- 
bcazothia2cpin-3-yi)-3^,4.4,4-pcmafluoro-2-butanone S,S-dioxidc 

66) (+-)-Trans-K3-ethyI-2,3A5-teirahydro-7,8-diinethoxyo-phcnyl-l,4- 
ben20thi22epin-3-yI)-4,4.4-trifluoro-2-butanone S,S-dioxide 

67) (+-)-Trans-I-(3-ethyl-2,3,4,5-terrahydro-8-methoxy-5-phenyM,4. 
benzothiazepmo-yl)-4,4,4-ttifluoro-2-buianoneS,S-dioxide 

68) (+-)-Trans-3-ethyl-2^,4,5-tetrahydro-8-methoxy-5-phcnyI-3-(4,4, 
4-tiifluoFobuty]> 1 ,4-benzothiazq3me 1 , 1 -dioxide 

69) (+-).Trans-3-ethyl-2^,4,5-tetiahydro-7,8-dimethoxy-5-phenyl-3-{4,4, 
4-trifluorobutyl>l,4-bcii20thia2cpine 1,1-dioxidc 

70) (+-).Ir2ZZ5-I-(3-{22'4-^^oroethyl)-2^,4,5-ietrahydro-8-meA^ 
phcnyl-1,4- ben2othi2zcpin-3-yl)-2-bmanonc S,S-dioxidc 

71 ) (-f-V Trans - 1 -(3K2-2^-trifluoroeihyl).23,4,5-teirahydro-7,8-diinc±oxy-5- 
phcnyl-1,4- bcii20thia2epin-3-yl)-2-butanonc S,S-dioxide 

72) (+-)-Iim-l-(3-Ethyl-2^,4,5-ictnihydro-9-methoxy-5-phcnyl-l,4- 
be2izoihxazepin-3-yI>2-butanoDe S,S-dioxide 

73) (+-)-Tran5-3-((3-cthyl-2J,4,5-tcTOhydro-3-(2-oxobutyl>5-phcnyM,4- 
benzothiazepin-7-yl)oxy)propasesulfoxiic acid Ul'dioxide 

74) (+->-Ii2aiS-H3-Ethyl-2J.4,5-ietrahydro-7,8-dicihoxy-5-phenyl-l.4- 
benzothia2epin*3-yI)-2-butanoDeS;S-dioxidc 

75) (+-)-IjaxiS-lK3-Ethyl-2J.4^-ietrahydro-7,8-dimeihoxy-4.hydroxyo 
1 .4-benzoihiazepin*3-y I>2-butanone S.S*dioxide 

76) (+->TransO-{(3-€thyI-2J,4,5-ictrahydro-3K2-oxobiityI)o-^^^ 
benzothiazepin-8-yl)oxy)propanesuifcnic acid 1.1 -dioxide 
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77) f •^-)-Trans*2-((3-eihyl-23.4,5-iciiahydro-3K2-oxobun'i)-5-ph^ 1 .4- 
benzoihiazepm-7-yI)oxy)ethylmx]iethylaminoxi2um iodide 1,1 -dioxide 

78) (+-)-Trans-2-((3-ethyl-2,3,4J-ietrabydroo-(2K)xobutyl)-5-phenyl-^ 
beQZOthiazepiD-8-yl)oxy)ethyltriroeihylan]inonium iodide 1,1 -dioxide 
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1 . A compound of foimula (I) : 



(0)n „7 
t Lr6 



(D 



r2 r3 



wherein 



I is an integer of from 0 to 4; 



n is an integer of from 0 to 2; 



R is an atom or group selected from halogen* cyano, nitro, alkyl, alkox>\ aryi, 
heieroaryi, aryloxy, aryialkoxy, aralkyl, alkaryi, -0(CH2)pS03Rl 1, 
-0(CH2)pNRl 1r12. -0(CH2)pN"^R^ 1r12r14. cORI 1, .C02R^ 1. -CONRI 1r12 
-CH2ORI 1 . -NRl 1r12^ -NHCORI 1, -NHSO2RI \ -SRI ^ . -SOiR^ K 
-S02NRI1R^2^ -SO3RII, wherein p is an integer from 1 to 4, R^ and R^2 are 
independently selected from hydrogen, C].^ alkyl and phenyl, and R^^ is hydrogen 
or Cj^ alkyl, or R is a group -OCH2C)- which forms a further ring attached 10 X, 
wherein said alkyl, alkoxy, aryl, heieroaryi, aryloxy, aryialkoxy, aralkyl and alkaryl 
groups are optionally substituted by one or more atoms or groups selected from 
halogen, nitro, nitrile, alkyl alkoxy, -COR^^ -C02R^^ -SO3RII \rfierein R^l is 
as hereinbefore defined and -"NR^^R^S wherein R^^ is as hereinbefore defined azid 
r15 is hydrogen or C]^ alkyl; 

r1 is hydrogen or Cj^ alkyl; 

R- is an atom or group selected from hydrogen. C\.^ alkyl (including cycloalkyl 
and cycloalkylalkyl), alkox>\ pynyl, thicnyl, pyridyl, l,3-bcn2odioxoio, phenyl 
and naphthyl, which groups arc optionally substituted by one or more atoms or 
groups independently selected from halogen, cyano. nitro, carboxyl, phenyl, 
phenoxy, benzyloxy, -COR^ 5, -C02R' \ -CONRI 1r12, -CH2ORI 1, -NRI Ir12, 



98/40375 



PCT/US98/037% 



.NHCORl^•NHS02R^^-SRl^-S02R^l•S03Rll (wherein R^ andRl^areas 
hereinbefore defined). .0(CH2)pNRl ^R^-. -0(CH2)pN"^Rl 1R^2rI3 and 
-0(CH2)pS03R^ ^ (wherein p, R^ ^ and R^2 are as hereinbefore defined and R^^ is 
hydrogen or Cj^alkyJ); 

r3 is hydrogen, OH, Cj.^ alkyl. Ci.6 alkoxy or -OC1.5 acyl; 

R^ is a group independently selected from alkyl (including cycloalkyl and 
cycloaJk>'lalkyl), alkenyl and C2-6 alkynyl, which groups are optionally 

substituted by one or more atoms or groups independently selected from halogen, 
0x0. Ci^ alkoxy, -C02R^^ -NRJ^rIS^ .srM^ -S(0)Ci.6 alkyl, -S02R^'*, 
-SO3RI4 (wherein R^^ and R^^ hereinbefore defined); 

R5 is a group independently selected from C2-6 (including cycloalk>'l and 
cycloalkylalk>-l), C2-6 alkenyl, and C2.6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
0x0, Ci^ alkoxy, -C02R1'^. -NR14r15^ -SR^^, -S(0) C1.6 alkyl, .SO2 R^^ 
-S03R^ 4 (wherein R^ and R^ 5 are hereinbefore defmcd); 

or R^ and R^, together with the carbon atom to which they are attached, form a C3.7 
spiro cycloalkyl group which is optionally substituted by one or more atoms or 
groups independently selected from halogen, Cj.^ alkoxy, -C02R^^, •S03R^^ and 
.NR14R^5 (where R^^ and R15 are as hereinbefore defined); 

R^ and R^ are independently selected from hydrogen and C 1.5 alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system having from 5 
to 10 carbon atoms (including the two carbon atoms forming part of the thiazepine 
ring) wherein optionally one or more of the carbon atoms is/are replaced by 
hcicroatom(s) independently selected from nitrogen, oxygen and sulphur, 

with the proviso that when 1 is an integer of from 0 to 4, R^ « R^. = r7 = H, r3 = H 
or OH, r2 s unsubstiiuted phenyl or phenyl substituted by one or more atoms or 
groups independently selected from halogen, niiro, phenylalkoxy, Cj^ alkoxy, Cj.g 
alkyl and -0(CH2)pSO3R^ 1 wherein p and RH arc as hereinbefore defined, wherein 
said phenylalkoxy, alkoxy and alkyl groups arc optionally substituted by one or 
more halogen atoms, and X is a fused phenyl ring, then R^ is other than a C1.6 
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straight alkyl group and r5 is oihcr than a C2-5 ^^m^^ alkyl group, and salts, 
solvates and physiologically functional derivatives thereof. 

A compound as claimed in claim 1 which is a trans isomer vAimm 

lisO, lor2; 

n is 1 or 2; 

r1 , and R'^ are all hydrogen; 
r3 is hydrogen or hydroxy; and 

X is a fused phenyl naphtbyl, pynyl, thienyl or pyridyl, group. 
A compound as claimed in claim 1 or claim 2 wherein 
lis 0 or 1; 
n is 2; and 

r2 is pyin'l, thienyl. pyridyl, phenyl or naphthyl, .such groups being optionally 

substituted by one or more atoms or groups independently selected from halogen, 

cyano, nitio, carboxyl, phenyl, phcnoxy, bcnzyloxy, -COR^ ^ 

.C02R^ ^ -CONR^ lRl2 .CH2ORI 1, -NR^ Ir^^. -NHCORH, 

.NHS02R^^ -SRIJ, •S02R^^ -SOaR^* (v^ercin R^^ and R12 are independently 

selected from hydrogen, Cj-g alkyl and phenyl), 

-0(CH2)pNR"R^2, .0(CH2)N^R^^R^2r13 and -0(CH2)pS03R^ ^ (wherein p is 
an integer of from 1 to 4, R^^ and R^^ are as hereinbefore defined and R^^ is 
hydrogen or C 1.6 alkyl). 
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4. A compound as claimed in Claim 1 which is : 

(->(RJl)-3-butyI-3-cthyl-2,3,4,5-ieirahydro-5-phenyI-l,4-benzothiazcpme 1,1- 
dioxide; 

(+->trans-3-((E)-2-butcnyl)-3-eihyI-2,3,4,5-tctrahydroo-phenyMr4- 
benzothiazepine 1 , 1 -dioxide; 

(+-)-trans-3-cthyl-2,3,4,5-ieirahydro-3-(3-mcthoxypropyl>5-phcnyM,4- 
bcnzothiazepine 1,1 -dioxide; 

(-f--)-iran5-l-(3-cihyl-2,3,4,5-tetrahydro-5-phenyH,4-bcnzothia2cpin-3-yl)-2- 
butanoneS,S-dioxide; 

(+->trans- 1 -(3-elhyl-2,3 ,4,5-ietrahydro-8-mcihoxy-5-phenyl- 1 ,4-bcn20thia2epin-3- 
yl)-2-buianone S.S-dioxide hydrochloride 1.1 hydrate; 
"(+->transo-(l-bmenyl)o-eihyl-23,4,5-ieuahydro-5-phenyl-U4-ben20ihia2epi 
dioxide hydrochloride 0.4 hydrate; 

(+-).trans-3-(ethox7Cthyl)-3-ethyl-2,3.4,5-teirahydro-5-phcnyl. 1 ,4- 
benzothiazepine 1,1 -dioxide hydrochloride hemihydratc; 
(-r.).trans-3-(cthoxymethyl>3-eihyl-2,3,4,5-ietrahydro-5-phenyl-l,4. 
benzothiazcpine 1 , 1 -dioxide hydrochloride; 

{+-)-trans-ethyl 3-{3-cihyl.2,3,4,5-tctrahydro-5-phenyl-l ,4-benzothiazepin-3- 
yl)propionate 1,1-dioxide; 

(+-)"trans-(E)-4-{3-cthyl-2,3,4,5-ietrahydro-5-phenyl-l,4-bcnzothiazepin-3-yl)-3- 
buteD-2-one 1,1 -dioxide; 

(-»-)-2,3,4,5-tctiahydro-8-mcthoxy-5-phenylspiro(l,4-ben2othiazcpine-3,l- 
cyclohexane) 1,1 -dioxide; 

(+-)-trans-3-butyl-3-ethyl-2,3,4,5-tetrahydro-5-(4-pyridyl)-l,4-benzothiazcpine 1,1- 
dioxide; 

(•f->trans-3-butyl-3-cihyI-2,3.4.5-tetrahydro-4-hydroxy-5-(4-pyTidyl)-l,4- 
bezizothiazepine 1,1-dioxide; 

(+-)-tram-3-butyl-3-eihyl-2p,4.5-!etrahydro.5-(2-ihienyl)-l,4-ben20ih2a2cpin^ 1,1- 
dioxide; 

(+-)-U5ns:^3jimyio^^^ 1 H-pyiTol-.l.-yl>l ,4- 

benzothiazepine 1 , 1 -dioxide; 

(+->trans-3-butyl.3-ethyl-2J,4,5-ietrahydro-5-phenylpyrido(4,3-F)-U4- 
benzoihiazepine 1,1 -dioxide; 

(+->trans-3-bmyl-3-eihyI.3,4,5,7-icirahydro-5-phenyl.2H-pyrrolo(3,4-F)-l,4. 
benzothiazcpine 1.1 -dioxide 0.1 hydrate; 
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(+0-li'ans-3-butylO-cihYl-2,3,4JMcirahydroo-phcnyllhicno{2,3-F)-l,4- 
benzothiazepine 1 J -dioxide: 

(+->ti^sO-eihyI-2,3,4,5-tcirahydro-5*phcnyl-3-(4,4,4-trifluorobutyI)^ 
benzoihiazcpine 1,1 -dioxide; 

(+-)-trans-2^,4,5-tetrahydroo-isopropy]o-methyl-5-phcnYl-l,4-ben20llii 
l,l-dioxidc0.25H2O; 

(+-)-trans-3-{(E)-2-Butenyl)-3-eihyl-2,3,4^-ietrahydro-5-phenyH,4- 
benzothiazepine; 

(+-)-Cis-2^,4,5-Tcira}iydro-3-isopropyl-3-meihyl-5-phcnyl-l,4-beiizothiazepine 1,1- 
dioxide 0.66 H2O; 

(+-)-trans-3-(3-Ethyl-2,3,4,5-icti^ydro-5-phenyl-l,4-benzothiazepin-3-yl)propan^ 
1,1 dioxide; 

(+-)-trans-3-Ethyl-5-(4-Fluorophcnyl)-2,3.4.5-tetrahydro-7-methoxy-3-(3- 
methoxypropyI)-],4-benzothiazepine 1.1 -dioxide hydrochloride; 
(•+-)-2,3,4,5-Tctrahydro-7-ineihox7-5-phenylspiro(l,4-benzothiazepine-3,l- 
cyclohcxane) 1,1 -dioxide; 

(+-)-trans- 1 -(3-Elhy 1-2,3 ,4,5-tetrahydro-7-mcthoxy-5-phenyl- 1 ,4-bcnzothiazcpin-3- 
yl)-2-butanone S,S-dioxide hydrochloride; 

(+-). trans-3-butyl-3-ethyl-2,3,4,5-ictrahydroo-phenybaphtho(3,2-F)-l,4- 
benzothiazepine 1,1-dioxide; 

(+-)-trans-l-{3-Ethyl-2,3,4,5-tetrahydro-7,8-diinethoxy-5-phcnyl-l,4- 
bcnzoihiazepin-3-yl)-2-butanone S.S-dioxidc; 

(^--)-trans-3-(l-buicnyl)-3-cihyl-2,3,4,5-tetrahydro-7,8-dimethoxy-5-phcnyl-l,^ 
benzothiazepine 1,1-dioxide; 

(+-)-tnms-l-(3-Eihyl-2,3.4,5-tc:rahydro-7,8-diinethoxy-5-phenyl-l,4- 
bcnzothiazcpin-3-yl)-3-butanone S,S-dioxidc; 

(-i^)-irans-l-(3-Ethyl-2,3,4,5-tetrahydro-8-methoxy-5-phcnyl-l,4-bciizothiaz^ 
yI>1-butanone S,S-dioxide; 

{+.)-trans-l-(3-Ethyl-2,3,4,5-ieirahydro-7,8-dimethoxy-5-phenyH.4- 
benzothiazepin-3-yl)-l-butanone S,S-dioxide; 
(•i-Vt rans-1 - ( 3-ethy l-2.3 ,4 .5-tetrah ydro-7, 8-dimethoxy-5 -phenyl- 1 ,4; 
bcnzoihiazepin-3-ylH,4,4-trifluoro-l-butanone S,S-dibxide; 
(+-)-trans-l-{3-cihyl-2J,4,5-tcL-ahydro-7.8-dimcthoxy-5-phcnyl-l,4. 
bcnzothiazcpin-3-yI)-3j,4,4,4-pentafluoro-2-butanone S.S-dioxidc; 
(+-)-trans- 1 -(3-cthyl-2 J,4 J-leirahydio-7,8-dimcihoxy-5*phenyI- 1 ,4- 
benzoihiazcpin-3-yl)-4,4,4-irifluoro-2-butanonc S,S-dioxidc; 

3'^\ 
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(4..)-tram-3-€ihyI-2J,4i-tetrahydro-7,8-dimcihoxy.5-phenyIo 
trifluorobutyl)-l,4-ben20ihia2cpiDe Kl -dioxide; 

(-^-).trans- 1 K3-(22^-trifluoroethyI)-2,3,4.5-tcirahydn)-7,8-dimeihoxyo-phOT^ 
1,4- bexi20thia2cpin-3-yl).2-bmanone S3*<iioxide; 

(-j-)-traiis- 1 -(3-Eihyl-2 J,4.5-tetrahydro-7,8-dicthoxy-5-phcnyl- 1 ,4-bcn20thiazcpin- 
3-yl)-2-butanone S,S-diox2dc; 

(+-)-tran5-3-((3-cthyl-2^,4,5-tctrahydro-3-(2-oxobutyl>5-phcnyl- 1 ,4- 
beDZOthiazepin-8*yl)oxy)propanesuifoiuc acid 1,1 -dioxide; 
(+->iraiis-2K(3-eihyI-2»3,4^-tctrahydro-3-(2K)xobutyl).5-phenyl-I,4- 
bex3zothiazepin-8*yl)oxy)ethyltn2nethyia2nmoiuum iodide 1,1 -dioxide; 

5. A compound as claimed in claim 1 of the fonnula (la): 




wherein 

1 is an integer of from 0 to 4; 
n is an integer of from 0 to 2; 

R is an atom or group selected from halogen, cyano, nitre, alkyl, alkoxy, axyl, 
hctcroaryl, aryloxy, arylalkoxy. araikyl, alkaryl, -COR?^ -C02R^^ -C0NR11r12^ 
.CH2ORII. -NRnRl2 .nhcORH, .NHS02R1^ -SRI^ 'SOiR^K .SO3RII 
wherein R^^ and R^^ independently selected from hydrogen, Cj^ alkyl and 
phenyl, wherein said alkyl, alkoxy, aiyl, hcteroaryl, aiyloxy, arylalkoxy, aralyl and 
~allaryl~pbups arc~6pti6nallyliibstitutcd by one or more atoms or ^ups select' 
from halogen, nitro, nitrile. alkyl, alkoxy, -COR^ ^ , -C02R^ ^ . -SO^K^ ^ wherein R^ ^ 
is as hereinbefore defined and -NR^^R^S wherein R^^ and R^^ arc as hereinbefore 
defined; 

r1 and R3 are independently selected from hydrogen and C]^ alkyl: 
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r2 is an atom or group scJccicd from hydrogen, Ci,5 alkyl (including cydoalkyl and 
cycloalkylalkyl), Cj^ alkoxy, p>TTyl, thicnyl. pj^idyl, l,3-bcn2odioxoIo, phenyl and 
naphthyl, which groups are optionally substituted by one or more atoms or groups 
independently selected &om halogen, cyano, nitro, carboxyl, phenyl, phenoxy, 
benzyloxy, -CORl 1. -COiR^ K -CONRI 1r^2, .CH2ORI 1. .NRnRl2, .NHCOR^ K 
-NHS02R^^-SR^^-S02R^l-S03R^l (whcreinR^J and R12 arc independently 
selected from hydrogen, Cj ^ alkyl and phenyl). -0(CH2) NR^ ^R^^^ 
•0(CH2) N'^R^ ^R^2r13 and -0(CH2) S03R^ ^ (wherein p is an integer of from 1 
to 4, R1 l^and R12 are as hereinbefore de%ned and R^^ is hydrogen or Cj.5 aJkyl); 

R^ is a group independently selected from C].5 alkyl (including cycloalkyl and 
cycloalkylalkyl), C2.6 alkenyi and C2.6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
Ci^ alkoxy. -C02R^^ -NRI^rIS, -SO3RI4 (wherein R^^ and R15 are 
mdepcndcntly selected from hydrogen and €1.5 alkyl) and R^^COR^^ where R^^ is 
a Ci^ alkylene group and R^^ is a Cj^ alkyl group; 

r5 is a group independently selected from C2.6 alkyl (including cycloalkyl and 
cycloalkylalkyl), C2.6 alkcnyl and C2-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogex^ 
Ci^ alkoxy, -C02R5'*, -NRI^rI^. -SO3RI4 (wherein r14 and R^5 arc 
independently selected from hydrogen and alkyl) and -R^^COR^'^ where R^^ is 
a C]«4 alk>'lene group and R^^ is a alkyl group; 

or R^ and R^, together with the carbon atom to which they are attached, form a C3-7 
spiro cycloalkyl group which is optionally substituted by one or more atoms or groups 
independently selected from halogen, alkoxy, -C02R^^, -SOsR^"^ and 
•NR14r15 (where R'^ and Rl5 are as hereinbefore defined; 

R^ and R*^ are independently selected from hydrogen and C].5 alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system having from 5 to 
10 carbon atoms (including the carbon atoms forming part of the thiazepine ring) 
wherein optionally one or more of the carbon atoms is/are replaced by heicroatom(s) 
independently selected from nitrogen, oxygen and sulphur. 
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with the proviso that ^^^cn 1 is an integer of from 0 to 4, « r3 = « R'^ = H, R^ 
= imsubstitincd phenyl or phenyl substinjtcd by one or more atoms or groups 
independently selected from halogen, nitro, phcnylalkoxy, Ci^ aikoxy, C^^ aJkyI 
and •0(CH2) SO^R^^ wherein p and R^^ are as hereinbefore defined, vdierein said 
phenylalkox}!^ alkoxy and alkyl groups are optionally substituted by one or more 
halogen atoms, and X is a fused phenyl ring, then R^ is other than a Cj.^ straight 
alkyl group and R^ is other than a C2.5 straight alkyl group; and 

salts, solvates and physiologically functional derivatives thereofl 

6. A compound of foimuia G) : 



wherein 

1 is an integer of from 0 to 4; 
n is an integer of from 0 to 2; 

R is an atom or group selected from halogen, cyano, nitro, alkyl, alkoxy, aryl, 
heteroaxyl, aryloxy, aiylalkoxy, aralkyl, alkaryl, -0(CH2)pS03R ^ ^ , 
.0(CH2)pNR"R^2 .0(CH2)pN+RnRl2Rl4^ -CORH, .C02R1^ 
•CONRHRn, -CH2ORI 1 . -NRl 1r12, -NHCORJ 1. .NHS02R^ ^ . -SR^ 1. 
-S02R^^-S02Nr11r12 ,S0^R}^ wherein p is an integer of from 1 to4.Rn and 
r12 are independently selected from hydrogen, Ci.^ alkyl and phenyl, and R^^ is 
hydrogcnr or Ciqs alkyl; or' R-is a group -OCH^ which fbmis a fimEeTnng 
attached to X, wherein said alk>'I, alkoxy, aryl, heteroaryl, aryloxy, arylalkoxy, 
aralkyl and alkaryl groups are optionally substituted by one or more atoms or groups 
selected from halogen, nitro, nitriic, alkyl, alkox}', -CORll. -C02R^K -SOsRI^ 
wherein . R^l is as hereinbefore defined and -NR^^R^^ wherein R^^ is as 
hereinbefore deimed and R^^ is hydrogen or C alkyl; 




(0)n 
t 



1 



(D 



wo 98/40375 



PCT/US98/03792 



is hydrogen or alkyl; 

r2 is an atom or group selected from hydrogen, Cj^g alkyl (including cycloalkyl 
and cycloaikylalkyi), C\j^ alkoxy. pyin'l, thicnyl, pyridyl, L3-bcn2odioxoIo. phenyl 
and naphthyl, which groups arc optionally substituted by one or more atoms or 
groups indcpendcnily selected from halogen, cyano, nitro, carboxyl, phenyl, 
phcnoxy, bcnzyloxy. -COR^ I -C02R^ \ -CONRUrH, .cH20R^ K -NR^ 1R^2. 
-NHCORl^-NHS02R^^•SR^^-S02Rl^-S03R^J (wherein R^^ andRl2arcas 
hereinbefore defined), -0(CH2)pNR^^R^2^ -0(CH2)pN-^R^ 1r12r13 and 
-0(CH2)pS03R^ ^ (wherein p, R^ ^ and R^^ are as hereinbefore defined and R^3 is 
hydrogen or C1.5 alkyl); 

R3 is hydrogen, OH, C1.5 alkyl, C1.6 alkoxy or -0Ci.6acyI; . 

R^ is a group independently selected from C1.5 alkyl (includmg cycloalkyl and 
cycloalkylalkyl), C2-6 alkenyl and C2^ alkynyl, which groups are optionally 
substituted by one or more atoms or groups mdependently selected from halogen, 
0x0. Cm aJkoxy, -C02R1'^. -NR^^rIS, .sr14, .S(0)Ci.6 alkyl, -S02R^^ 
-S03R^4 (wherein r14 and RJ5 are as hereinbefore described); 

r5 is a group independently selected from C2-6 alkyl (mcluding cycloalkyl and 
cycloalkylalkyl), €2^ aikcnyl, and C2-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected itom halogen, 
0x0, Cm alkoxy, -C02R14^ -NRHrIS, .sr14, .S(0)Ci.6 alkyl, .S02R^'^ 
-S03RJ4 (wherein R^4 and Rl5 are as hereinbefore defined); 

or R^ and R^, together with the carbon atom to which they are attached, form a C3.7 
spire cycloalkyl group wUch is optionally substinited by one or more atoms or 
groups independently selected from halogen, alkoxy, -C02R^^, -S03R^^ and 
-NRj^Ri5 (where R^^ and rJ 5 are as hereinbefore defined; 

R^ and R^ are independently selected from hydrogen and C].5 alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system having from 5 
to 10 carbon atoms (including the two carbon atoms forming part of the thiazepine 
ring) >^'herein optionally one or more of the carbon atoms is/are replaced by 
heteroatom(s) independently selected from nitrogen, oxygen and sulphur. 
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unth the proviso that when 1 is an integer of from 0 lo 4, = = r7 » H, = H 
or OH, r2 = iinsubstituted phenyl or phenyl substituted by one or more atoms or 
groups independently selected from halogen, nitro, phenylalkoxy, C]^ alkoxy, C1.5 
alkyi and -0(CH2)pSO3R^ ' wherein p and ^ arc as hereinbefore defined, wherein 
said phenylalkoxy, alkoxy and alkyI groups are optionally substituted by one or 
more halogen atoms, and X is a fused phenyl ring, then R^ is other than a C1.5 
straight alk}i group and R^ is other than a C2.5 straight alkyl group, and 

salts, solvates and physiologically functional derivatives thereof for use in therapy. 



wo 98/40375 



PCTAJS98/03792 



4) 3-Ethyl-3-methyl-2.3.A.5-tetrahydro-5-phenyl-l>-ben2ochiazepine, 
mp 124.125°C; 

5) (+)-3,3-Diechyl-2.3,4,5-cecrahydro-5-phenyl-1.4-ben2othiazcpine 
i,l-dioxide, mp I00.102*'C; 

6) 3-Butyl-2,3,4,5-tecrahydro-3-mechyl-5-phenyl-l,4-benrothia2epine 
1.1 -dioxide, mp 103-104°C; 

7) 3-Methyl-3-propyl-2,3,4,5-tecrahydro-5-phenyl-l,4-beTi20thia2epine 
1.1 -dioxide, mp 120-121^C: 

8 } 3 . 3 • Die chy 1 -2,3.4.5- 1 e crahydr o - 5 - phenyl -1.4 - benz o thlazeplne 
1.1-dioxlde, np 115-U6*'C; 

9) ('♦•)-liail£-3-Butyl-3-cthyl-2.3.4.5-tecrahydro-5-phenyl-l,4-b€n20* 
thlazepine 1,1-dloxlde. mp lOl^C; 

10) (+)-liana-2,3,4,5-Tetrahydro-3-mechyl-5-phenyl-3-propyl-l,4- 
benzo thlazepine 1.1-dioxlde, np 129-130^0; 

11) ( - ) - 3 , 3- Diethyl -2.3,4,5- eecrahydro - 5-phenyl - 1 . 4-bcnzothiazepine 
1.1 -dioxide, mp 1D1-103®C: 

12) 3-Ethyl-2.3.4,5-tetrahydro-3-ncthyl-5-ph€nyl-l,4-bcn2othiazepina, 

DP iio-m^'c; 

13 ) 3 • Ethyl -2,3,4,5- 1 e tr ahydro - 3 • me thy 1 • 5 - phenyl • 1 . 4 - benzo thlazep Ine 
hydrochloride 0.25H.O, op 162-164°C (eff.); 



14 ) 3 - Ethyl -2,3,4,5-16 trahydr o - 3 • me thy 1 - 5 - phenyl -1,4- bcnzo thiazep ine 
1.1 -dioxide. DP 128.129**C; 

15) 3 . 3 -Diethyl -2.3,4.5- cetrahydro - 5 -phenyl- 1 .A-benzothlazepine 
hydrochloride, mp 211-214®C: 
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16) <+ - ) -2 ,3 , 4 ,5-Tetrahydro- 3-methyl -5 -phenyl • 3 -propyl - 1 .^-bcnzothia- 
zeplne, mp 101*103^C; 

17) 2,3,4 , 5-Tecrahydro- 3-ni€thyl- 5-phenyl-3-propyl-l ,4*bcn20Chia2e- 
pine, mp 72-74®C; 

18) 3 - E thy 1 - 2 , 3 , 4 , 5 - te cr ahy dr o - 5 - pheny 1 • 3 - propyl - 1 , 4 - b enzo chi az ep ine 
hydrochloride 0.25HjO, mp 205.207°C; 

19) 3 • Ethyl - 2 , 3 , 4 . S • te trahydro - 5 -phenyl - 3 - propyl - 1 , 4 -benzothiazepine 
1,1-dioxide O.25H2O. rap 115-lia**C; 

20) 2,3 ,4, 5-Tetrahydro-5-phenyl-3 »3-dipropyl-l,4-benzothia2epine 
hydrochloride. 209-211*'c: 

21 ) 3 - Ethyl - 2.3.4,5- te trahydro- 5 -phenyl - 3 - propyl - 1 , 4 -benzo thiazep ine 
1,1 -dioxide hydrochloride O.33H2O, 206-209°C; 

22) 2. 3.4,5-Tetrahydro-5-phenyl-3 , 3-dipropyl-l ,4-ben20thiazepine 
1.1-dioxlde. mp 104-106°C; 

23 ) 3.3 - Dibuty 1 • 2 , 3 . 4 , 5 - te trahydro - 5 - phenyl -1,4- benzo thiazep ine 
hydrochloride, mp 209-212°C; 

24) 3 -Butyl -2 , 3.4.5- te trahydro- 3 -methyl ■ 5 • phenyl- 1 , 4 -benzo thiazepine 
hydrochloride, mp 203 -205^0; 

25 ) 3 - Butyl • 3 • c thy 1 - 2 , 3 , 4 , 5 - te trahydro - 5 • phenyl -1.4- benzo thiazep ine 
hydrochloride, mp 205-207®C; 

~ 26y 3 - Butyl - 3 • e thy 1 -2,3,4,5- te trahydro - 5 • pheny 1 -174 - benzo thiazep ine 
1.1 -dioxide hydrochloride, mp 209-212*'C; 

27) 2.3,4, 5 -Tecrahydro - 3 -me thyl - 3 - pentyl - 5 • phenyl -1.4 -benzo thiazepine 
maleate. op 182-183°C; 
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28 ) 3 • Ethyl - 2 , 3 , 4 . 5 • te trahydr o - 5 - phenyl • 3 -propyl -1,4 - benzo chiaz epine 
hydrochloride, op 196-200^0; 

29) <+-)-£U-3-Bucyl-3-echyl-2. 3,4,5- tctrahydro-7-niechyl-5 -phenyl- 
1,4-benzothlazepine 1,1-dioxide, mp 138-140^C; 

30 ) (+• ) -fiii- 3 - Butyl - 3 - ethyl -2.3,4,5- tetr ahydro - 7 -me thoxy - 5 -phcny 1- 
1,4-benzothiazeplne, light yellow oil; 

31) (+ - ) - Trans - 3 - Butyl - 3 - e thy 1 - 2 , 3 . 4 , 5 - te trahydro - 7 - me thoxy • 5 - phenyl - 
1.4-benzothiazeplne. light yellow oil; 

32) (+-)-£i£-3-Butyl-3-ethyl-2.3.4,5-tetrahydro-7-methoxy-5-phenyl- 
1,4-benzothiazepine 1,1 -dioxide, mp 113-115*'C; 

33) (+-)-£ifi-3-Butyl-3-ethyl-2,3.4,5-tetrahydro-7-methoxy-5-phenyl- 
1,4-bcnzothiazepine 1- oxide, mp 103-105®C; 

34) (+-) -Tran£.3-Butyl-3-ethyl-2, 3,4,5- tetrahydro-7-ffie thoxy- 5-phenyl- 
1,4-bcnzothiazepine 1,1-dioxide hydrochloride, mp 199-201^C; 

35) (+-)-Iia!i£-3-Butyl-3-ethyl-5-phenyl-2,3.4,5-tetrahydro-1.4- 
benzothiazepine 1-oxide, mp 9S-101^C; 

36) (+-)-Irfill&-3-Butyl-3-ethyl-2.3,4,5-tetrahYdro-5-phenyl-1.4- 
benzothiazepine 1-oxide, mp 133-136°C; 

37) (+- ) -£ii- 7 - Chloro- 3 -butyl - 3 -ethyl -2.3,4,5- tc trahydro- 5 - phenyl • 
l,4*benzothiazepine 0.4 toluene, light yellow oil; 



38) <+-)-Tifiiis-7-Chloro-3-butyl-3-ethyl-2.3,4,5-tetrahydro-5-phenyl- 
1,4-benzothiazepine 0.3 toluene, light yellow oil; 

39) r+-)-Iisii£- 3- Butyl-7 -Chloro- 3-ethyl. 2, 3,4.3- tetrahydro- 5-phenyl- 
1.4-benzothiazepine 1.1 -dioxide, mp 100-102^C; 
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40) f ^ - Trans • 3 - Butvl - 3 > e thvl * 2 > 3 . 4 . 5 - ce t r ahvdro « 5 * ( ^ -me choxvphen - 
yl) *l,4-benzothiazepine 1,1-dioxide hydrochloride, mp I9A-I96^C; 

41) <-*-^> Trans - 3-Butvl'3-ethvl-2 .3 .4.5' cecrahydro-5- (4 • colyl) -1 
bcnzochiazepine 1,1 -dioxide hydrochloride, mp 204-206^0: 

42) (+.)-£is-3-Bucyl-3-ethyl-2,3.4,5-tetrahydrD-5-(4-colyl)-l,4- 
' benzochiazepine 1,1 -dioxide, mp 153-I56C; 

43) (+• ) - C i s - 3 ' Butvl -3-6 thvl -2.3.4.5- ce crahvdro - 5 - (4 - me thoxvpheny 1 ) • 
l,4.benzochia2epine, mp 75*77^C; 

44 ) <+- ) - Cis - 3 - Butyl - 3 -ethyl - 2 , 3 , 4 . 5 - ce trahydro - 5 - (4 . me thoxypheny I ) - 
l,4.bcnzochia2epine 1,1-dioxide, np 109-lll^C; 

45) (•f->-Cls-3'Butvl-3-echyl-5'(4-fluorophenyl)-2 . 3.4.5>ce-rahydro- 
1,4-benzochiazepine, mp 76-78^C; 

46) (+-)-IiaT2S-3-Butyl-5-(3.4.dichlorophenyl)-3-echyl-2,3.4.5- tetra- 
hydro-1 ,4-ben2othiazepine, mp 98-100°C: 

47) (+- ) -liaa&-3 -Butyl- 5- (4-chlorophenyl) - 3-ethyl -2 , 3,4.5- tecrahydro- 
l,4-ben20thia2epine 1.1- dioxide hydrochloride 0.3 H,0. 
mp 178-180®C: 

48 ) (+ - ) -Cis.- 3 - Butyl - 5 • (4 . chloropheny 1 ) - 5 - e thyl • 2 . 3 , 4 , 5 - te trahydro- 
.1.4-benzothiazepine 1,1-dioxide hydrochloride, mp 186-188*'C; 

49) lEaiis-3-Butyl-3-echyl-2,3 ,4,5-tecrahydro-5-(3-nitrophenyl)-1.4. 
benzothiazepine 1. I -dioxide, mp 139-142°C; 

50) lJjJi£-3-Butyl.3-echyl-2.3.4,5-cetrahydro-5-(4.nicrophenyl).l,4. 
benzothiazepine 1,1-dioxide, mp 139-142^C; 



3$0 
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51) 
52) 
53) 
54) 

55) 
56) 
57) 
58) 
59) 
60) 
61) 



(+- ) -Irana* 5 - (4 - Benzy 1 oxypheny 1 ) - 3 - bucy 1 - 3 - e thy 1 - 2 , 3 , 4 , 5 - 
tetrahydro-1.4-benzothlazepine 1,1 -dioxide, mp 94*95°C; 

(+-)-Cii-5-(A.Beiizyloxyphenyl)-3.butyl-3-ethyl-2,3,4,5-cecr«- 
hydro-l,4-ben2othiazcpine 1,1 -dioxide, np 137-138^C; 

<+ • ) "lians- 5 • (4 - Benry loxypheny 1 ) - 3 - butyl • 3 - e thyl • 2 , 3 , 4 , 5 • te tra- 
hydro-l,4*ben2ochiazepine, Dp 97-98^C; 

(+0-liaiia-3-(4-(3-Butyl-3-ethyl-2.3,4,5-tetrahydro-l,4-benro- 
thiazepin-5-yl)phenoxy]propanesulphonic acid 1.1-dioxida. 
op 270®C (dec); 

(+ - ) - Trans - 3 - Butyl - 3 - e thy 1 - 2 , 3 , 4 , 5 - te tr ahydr o • 5 - ( 2 • f luo r ophenyl) - 
1,4-benzothiazepine 1.1-dioxide hydrochloride, mp 194-196^C; 

( +- ) -Trans* 3 - Butyl • 3 - ethyl - 2 . 3 . 4 , 5 - 1 e t r ahy dr o - 5.(3- fluor ophenyl ) - 
1.4*betizothiazepine 1.1-dioxide. mp 143-145^C; 

<+-).£is-3-Butyl-3-ethyl-2,3.4,5-tetrahydro-5-(4-pyridyl)-l,4- 
benzothiazepine 1.1-dioxide, mp 121-123^0; 

(+-)-Iiaill-3-Butyl-3-ethyl-2.3.4,5-cetrahydro.5-(4-pyridyl)-l,4- 
benzothiazepine 1,1 -dioxide, mp 110-lll^C; 

(+- ) -£i£. 3 -Butyl • 3 - ethyl -2,3.4.5- te trahydr o- 5 - (4 - trif luorome thyl - 
phenyl) -1, 4 -benzothiazepine 1,1-dioxide, mp 64-65^C: 

(+-)-llflns-3-Butyl-3-cthyl-2.3,4,5-tecrahydro-5-(3-crifluoro- 
methylphenyl) -l,4.b€n2othiazcpine 1.1-dioxide, mp 110-112°C; 

(+-)-llfia&-3-Butyl-3-ethyl-2,3.4,5-tecrahydro.5-(3.4-difluoro- 
phenyl)-l,4-benzothiazepine 1.1-dioxide. mp 205-215°C; 
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62) (-f-)-lra!l£-3-Bucyl-3-ethyl-2.3.i4,5-tecrahydro-5-(2>-difluoro- 
phenyl)-l,6-benzothia2cpine 1.1 -dioxide, mp 97-99^C: 



63) (+-)-Iia!l£"3-isopentyl-3-€thyl-2,3,^ .S-cetrahydro-S-phenyl-l.A- 
benzothiazepine 1,1 -dioxide, np 86-87°C; and 

64 ) (+• ) -Q±s. ' 3 • i sopentyl • 3 - e thyl - 2 , 3 . 4 , 5 • ce trahydro- 5 • phenyl -1,4- 
benzochiazepine l«l-dioxide, mp 123*12S^C. 



r • > - f RR> - 3 -burvl - 3 .grh vl . ? . 3 4 5 ■ tetrahvdro- S ■ 
Phenyl -1.4-ben20thia2epine 11 -dioxide hydr cchlortde 



2) (+-)-Irfins-3-Butyl-3-echyl-2,3,4,5-cetrahydro-5-phenyl-l,4-benzo- 
thiazepine 1,1 -dioxide, lap 98-lOO^C; 

2) (-)-Irans-3-Methyl-3-prcpyl-2,3.4,5-tetrahydro-5-phenyl-l,4. 
benzothiazepine 1.1-dioxide, np 129-130^0; 



3SX 
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1. 



A compound of formula (I) 




•S 



(1) 



wherein 



1 is an integer of from 0 to 4; 
m is an integer of from 0 to 5; 
n is an integer of from 0 to 2; 

R and R' are atoms or groups independently selected from halogen, 
nitro, phenvlalkoxy. C^^^ alkoxy, C^^^ alkyl and -0(CK2)pS02R" 
wherein p is an integer of from 1 to 4 and R" is hydrogen or g 
alkyl, wherein said phenylalkoxy , alkoxy and alkyl groups are 
optionally substituted by one or sore halogen atoms; 

4 

R is a g straight alkyl group; and 
R^ is a Cj^^ straight alkyl group; 

and salts, solvates and physiologically functional derivatives 



thereof. 
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2. A compound of formula (I) as claimed in Claim I, wherein 

n is 2; 
4 

R is methyl, ethyl, u- Propyl, or E-bucyl; and 

is ethyl, a- propyl, or ij- butyl; 

and sales, solvates and physiologically functional derivatives 
thereof. 

3. A compound of formula (I) as claimed in Claim 2. which compound 
is in the trans configuration as herein defined, or a sale, 
solvate, or physiologically functional derivative thereof. 

.4. A compound of formula (I) as claimed in Claim 3. which compound 
is traTis-3-butyl-3-ethyl-2. 3.4,5- tetrahydro-5-phenyl-l, 4.ben20- 
thiazepine 1,1-dioxidc. or a salt, solvate, or physiologically 
functional derivative thereof. 

5. The compound of formula (I) claimed in Claim ^. which compound is 
in the (RR)-. (SS)-, or (RR.SS) -form, or is a salt, solvate, or 
physiologically functional derivative of any thereof. 

6. (-)-(RR)-3-Bucyl.3-ethyl.2.3,4.5-tecrahydrc.5-phenyl-1.6.ben2o- 
thiazepine 1,1-dioxide or a salt, solvate, or physiologically 
functional derivative thereof. 

7. (-)-(RR)-3-Butyl-3-ethyl.2.3.4,5-tetrahydro.5-phenyl-1.4-ben2o- 
thlarepine I. 1- dioxide 

8. (+0-(RK.SS)-3-Butyl.3-ethyl-2.3.4.3-tetrahydroo-phenyl-l,4. 
benzothiazepine 1.1-dioxide or a salt. solvate. or 
physiologically functional thereof. 
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(+.)-(RR.SS)-3-Butyl-3-ethyl-2,3»4>,5-tetrahydro-5-phenyl-l,4- 
benzothiazepine l.l*dloxide 
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1 A polymeric or oUgomeric bDc acid, prepared by 
polymcriiation of a mcnomeric bile acid of the fonnnla 



in which 

G is a free bile acid or its alkali metal salt or a bile add 
having rings A, B. C. D esterified on ring D and 
which IS bonded via its ring A, B or Q to the group 

X b a bridge group and 

A is a polymcrizable, etbylenically unsaturated 
group, or by copolymcriiation with a monomer 
containing a polymeriaable, etbylenically unsatu- 
rated double bond, 
or by copoIymeriHtion with N-vinylpynoIidone or 



hs derivatives, 
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and/or by copolyznerizAOOfi with ethylenically onut- 
urated dicarboxy]ic anhydndes and ethylenically 
unsaturated dicartoxylic acids each having 2 to 6 
carbon atoms; their estcn or half esters, esters 
being understood as alkyl esten having 1-6 carbon 
atoms, cycloalkyl esters having S to 8 carbon 
atoms, benzyl esters or phenyl esten. 
2. A polymer or oligomer as claimed in claim 1, ^ 
wherem 

C is a free bile acid or its alkali metal salt or a bile acid 
csterified on ring D and which is bonded via its 
ring A, B or C to the group X to which the for^ 
mula II applies ' 



in which 
Y is adjacent to G and is • 



an 



20 



O 

D 

-0-C-. 



25 



is (Ci-a2>alkylcne or (C?-Ci3>aralkylene. where 
individual methylene groups in the alkylene chain 
of the alkylene or aralkylene radical can be re- 
placed by one or more groups selected from 
-NR'-. 



30 



-NR*— C-. -O-C- and -NR'— C-NR--. 
Q il (I 

0 0 o 



33 



o and p independently of one another are zero or 1, 
where o and p are sot simultaneously zero, 

A is an ethylenically unsaturated group of the for- 
mula 



40 




in which 

to R« independently of one another are hydrogen, 
OH, NHjor an OH group protected by an OH 

protective group and one of the radicals R3 to R*is 
a bond to the group X. where this bond starts from 
the positions 3 (R3 or R*) or 7 (R5 or R«), and the 
other position 7 or 3 in each case carries an OH 
group or a protected OH group, 
B is —OH, — O-alkali metal. — O-alkalinc earth 
metal, — 0-(Ci-Ci2).alkyl, -O-allyl or — O-ben- 
zyl where alkyl is either n-alkyl or iso-alkyl and 
where the ester group formed 



is an ester which can be saponified both by acid and 
by base, 
Y is -MR'-, 



o 

N 

-0-C-. 



or — NR'— C— . 



2 is (Ci-Ci2)-alkylcne, (C7-Ci3)-aralkylene. where 1 
to 3 methylene groups in the alkylene chain arc 
replaced by the groups — O— , — NR', 



U 

0"" 

n 
o 



CHj«C-Ri-. 



45 



30 



-NR'— C— . — O— C— . 
O 0 



-NR-C-NR" 
il 
O 



and o and p independently of one another are zero or I, 
where o and p are sot simultaneously lexo, 
A is 



in which 
Ri is hydrogen or diy and 
R2is 



O 
0 

— NR*— C— . 



— O— , — NR*— or a smgle bond, where the carbonyl 
groups are adjacent to the C— C double bond, 

R* and R" independently of one another are hydrt>- 
gen or (Ci-C6>aikyl 

3. A polymer or oligomer as chimed in claim 2, 
wherein 

G corresponds to the formula III 



55 



a- 



R' 

I , 
or CH:«C-R^. 



60 



il 
O 

where 

Ri is hydrogen or CH3 and 
Rlis 



o 

-NR-4-. 



— NR — or a single bond, in which R' and R" indepen- 
dently of one another are hydrogen or (C|-C«)-alkyl. 



2S7 
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4. The polymeric or oligomeric bile acid of claim 1, 
wherein said monomer containing a polmerizable, eth- , , 

ylenicaliy unsaturated doable bond is a monomer of f ^ |f f 

fonnoll rV H:C=C— C— NH^D— NH— C— CBCK2 

5 

R« flV) » which 

I R'is hydrogen or methyl and 

«^c-R«o. Dis-{CHE)^, 

where 

in which lo m is 1 to 10 and 

is hydrogen or methyl and * E is hydrogen or OH. 

10. A pharmaceutica] composition comprising a com- 
pound of claim 1 and a pharmaceuticaJly acceptable 
O O o carrier. 

•c-o-Rit -c-nrUr" -o-c-rW " PO^yn^"" or oKgomcr as claimed in claim 5. 

wherein the wcight-average molecular weight is be- 
-CN, -0«R», hydrogen halpgen -.SO3H. or ^«°^000 and 100.000 g/mol. 
— O— fCH9— CHib'i-RW polymer or oligomer as claimed m claim 12. 

^in wWch^ ' wherein the weight-averagc molecular weight is be- 

R" is hydrogen, (C,.C,o).alkyI, (C,^,o>inonohy. '^T'l^JTl^''^ f , • ^ • , 

droxvalkvl or -^CH^CH^-O-l JlW Polymcr or obgomer as clamied in claim 3. 

p 12 VI? n 15 7^*16 . B » -OH. -aalkali metal. -0-(Ci-C6)- 

L foil nW^^^ alkyL^allylor^benzyl. ' -^^^-^ 

RM ic -rl.Cftikvi polymer or oUgomer as claimed in daim 3. 

n is I to 50 "^"^^^^ independently of one another ire 

5. A polymer or oligomer as claimed in chum 1. OH^lil^'i^ •L"!^ ^L" 

wherein the weight-av^rage molecular weight Tup fZ^dl^lf,^^ 

5sn f«n o/«a! *^ * ^'^^ '° Sroup X, where thjs bond starts from the 

iD^xw g/moi. positions 3 (RJ or R^) or 7 (R5 or R*) in the /^-position. 

6 A polymer or o^igom^ as claimed m daim 1. 30 and the other positio^ or U each Lscc^eTS OH 

wherein m the case of copolymer the mohir ratio of group or a protected OH group. 

T A ^ r t • ^ . , . ^^^'^^^ G is a free bUe acid or its alkali metal salt or a 

7. A polymer or oligomer as claimed m claim 1. bile acid esterfied on ring D which is bonded via its ring 
wherem the crosslmkmg is earned out by means of 35 A to the group X 

copolymerization with ethylenically polyunsaturated 16. A polymer or oligomer as claimed in daim 4. 
monomer^ wherein the monomers are compounds according to the 

8. A polymer or ohgomer as damied m claim 7. formula IV (meth)acrylic addi (mcih)acrylic add es- 
wherem the crosslinkmg « earned out with ethyleni- ters. acrylamide and its derivatives. carbo^SraS 
cally polyunsaturated acryhc acid and methacrylic add 40 vinyl esters having 3-20 carbon atoi^B or S W 
denvatjves. roKdone and its derivatives. 

9. A polymer or ohgomer ^ chumed in daim 7. 17. The polymeric or oligomeric bile add of chum 4. 
ol^^tfo^Z'^V ^ " "^'^ ""^^ is^chforine. bromine, or ioSnt 

4S 



SO 



5$ 



60 



65 



38S 



wo 98/40375 



PCT/US98/03792 



EXAMPLE 1 




48 g (122 mmoO of 3a,7a,t2a-tribydnixy-24.oor-23- 
cbolanic acid (=oordioIic add), 200 ml of fonnic acid and 
1 ml of perchloric add (60%) are stirred at 50* C. for IJ 
hours, the mixture is cooled to room temperature, 160 ml of 
acedc anhydride are added and the mixture is stixrcd for ft 
fimher \5 nxioutes. It is poured onto 1.5 1 of water and the 
solid coostituents art filtered off with suction and washed 
with II of water. The residue is dissolved in 700 ml of ether 
and washed three times with water. The or;ganic phase is 
dried (MgSOJ and concensaied. Yield 52 g (89%) of 
Example 1. 

MS (FAB. 3.NBAflja) CaaHj80,(478X 485 (M+U*) 



EXAMPLE2 




5 g (10.4 minol) of Example 1 are dissolved in 20 ml of 
Qifiuoroacetic add/5 ml of crifluoroaceiic anhydride at 0* C 
840 mg (12 mmol) of sodium nitrite are added in portions in 
the course of one hour. The mixture is subsequently stirred 
at 0" C. for a further hour then at 40* C for 2 hours. The 
solution is cooled to 0* C. again, neutralized with 5N NaOH 
and extracted with dichloiometfaane. The organic phase is 
dried (MgSO^) and concentrated. Chroinatograptay of the 
residue over silica gel (cydohexane/ethyl scetat&Bl* 1) gives 
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3.1 g (67%) of Example 2. 
MS (FAB, 3-NBA/Ua) Ca^Hj^NOe (445). 452 (M+U*) 



EXAMPLES 



idned ai room lempcraiure for 18 houn. The reaction 
izuxturc IS coQCcstiaxed find the xcsidue is chfomBtogniphed 
over silica gel fjligMn mmj'ihan^/ftiPth f^ft^ 8:2). 320 tog 
(56%) of Example 4 are obtaised. 
MS (FAB/3.NBA) C^sH^jNO, (451). 452 (M+IT) 



EXAMPLES 



OHCO" 




li g (3 J7 mmol) of Example 2 and 5 g of KOH are 
dissolved in SO ml of ethanolAraier (=1:1) and the sdudoD 
is heated under reflux. When the reaction has ended (mosi- 30 
tciisg by thin layer chromatography), the ethanol is stripped 
off and the residue is washed with ether. The aqueous phase 
is acidified with 2N HQ and extracted three times with ethyl 
acetate. The combined organic phases are diiui (MgSOJ 
and concentrated. 1.25 g (97%) of Example 3 are obtained. 35 

MS (FAB. S-NBAfljO) CaH„Os(380). 387 (M+LT) 

EXAMPLE4 



340 mg (53%) of Example 5 ait obtained from 500 mg 
(12.67 mmol) of norcfaolic add and 450 mg (836 mmol) of 
taurine by the process descnbed for £xan^>le 4. 

MS (FAB. 3-NBA) QuH^jNOtS (501). 502 (M+IT) 

EXAMPLE6 




500 mg (12.87 mmd) of 3a»7a,12a-tribydroxy-24-nor- 
23-cholamc add and 370 mg (36 mmol) of N-mcthylmor- 
pholinc are dissolved in 20 ml of THF. 0 J4 ml (36 mmol) 
of ethyl chlorofoimatc is added at 10* C. After 15 minutes, 
a solution of 270 mg (36 mmol) of glycine in 5 ml oflN 
NaOH ia added dropwiae. Tht mixture ii lubsequemty 



10 g (25.3 mmol) of norcholic acid are dissolved in 50 ml 
of pyridiae. 2.6 ml of methanesiilfonyl chloride are added 
dropwise at 0* C The reaction mixQire is then stirred at 
room temperature for 3 houia. It is poured omo ice-water 
and extracted three times with ethyl acetate. The oiganic 
phase is dried (MgSOJ and ooocentrated. Hie erode produa 
is crystallized from dxisoprepy] ether, filtered off with rac- 
oon and then dried in vacuo. lU g (93%) of Exuople 6 ere 
obtained. 



3^0 
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MS (FAB, 3-NBA/Ua) C:a^H«0,S (472). 485 (M+2J* 
EXAMPLE? 



8.0 g (18J mmol) of Example 7 ait hydrogcnated with 
hydrogen ia 220 ml of ethyl acetate in the presence of afaost 
50 mg of 10% Pd/C When die reaction has ended, the 
catalyst is filtered off and the filtrate is concentrated. Chro- 
maiography of the residue (methanolAxiethylamin^ 95:5) 
gives 6.0 g (80%) of Exaxcfile 8. 
MS (FAB. 3.NBA/Ua) C^Kt^O^ (407), 414 (M+LT) 




COOCH] 



38.7 g (81.9 mmol) of Example 6 and 6.9 g (106 mmol) 
of sodium azide are stirred in 350 ml of dimethylfonnamide 
at 130** C. for 2i hours. After cooling, the mixnirc is poured 
onto 1.5 I of ice-water and extracted thiee times with ethyl 
acetate. The organic phase is dried (MgSOJ and concen- 
trated. The crude product is estciiiied in a mcthanolic 
hydrochloric acid solution, prepared from 100 ml of metha- 
nol and 14 ml of acetyl chloride, ai room tempeiamre for 2 
hours. For working up. the mixture is partly eoncentrated 
and the product is poured onto 1 1 of water and extracted 
three times with ethyl acetate. After drying and concentra- 
tion of the organic phase, the crude product is chromato- 
gr^hed over silica gel (cyclohexane/ethyl a c c t aig=6:4). 9.0 
g (25%) of Example 7 are obtained. 

MS (FAB. 3.NBA/Ua) CaApNjO* (433). 440 (M+LT) 



4.3 g (8.6 mmol) of the mesylate (cf. EP-A-O 489 423) are 
heated ai lOOto 110" C. in 80 ml of dry DMF with 0.42 g 
(8.6 mmol) of sodium cyanide for 3 hours. The mixmre is 
poured onto ice-water and extracted with ethyl acetate, and 
the residue from the organic phase is filtered over silica gel. 
(Ethyl acetate/bept8ne=2:l). 890 mg (25%) of oitrile are 
obtained. 

MS (FAB. 3-NBAflja) CaAi^O^ (431). 438 (M+LT) 



EXAMPLES 



OMe 




63 




COOCHi 



1 J g (3.48 mmol) of the nitrile from Example 9 are 
bydrogenaicd in 100 ml of methanol with addition of 10 ml 
of concentrated ammonia solution and 1 g of 5% strength 
rhodium-on-AljO, under 140 bar at 50^ C for 24 hours. The 
catalyst is filtered off with sucdon, the filtrate is corux:otzated 
and the residue is purified over silica gel (CHsGj/MeOH/ 
concenuated NH, solution^ 100: 15:2). I.l g (73%) of amine 
(Example 10) are obtained. 

MS (FAB, 3-NBAAia) CMH45NO4 (435), 442 (M+LT) 



3V 



WO9S/4037S 



PCTAJS98/03792 



arc obtained 

MS (FAB. 3.NBAAia) CjjHeiNOaSij (596). 603 




270 mg of dry zinc iodide are added to 9 g (21.4 mmol) 
of ketone (see equation 4) under ai^gon in 50 ml of dry 
dichloTomethane, and 10 ml (3.5 equivalenu) of trimethyl- 25 
silyl cyanide arc added in ponions, while cooling with ice. 
After about 1 J faoixn, the teactioa has ended, lie residue 
which itmains after concentration is purified with n-faep- 
tane/ethyl acetat^lO:! over silica gd. 12.1 g (85%) of the 
product are obtained as a colorless oO which predominantly 3q 
(>9:1) comprises one stereoisomer. 

MS (FAB. 3-NBA/Lia) CjsHuNOjSi, (664), 671 
(M+U*) 

EXAMPLE IIB 35 



20 g (42 mmol) of methyl ketone (cf. equation 2) are 
dissolved in 4O0 ml of methanol. 2.48 g (64 mmol) of 
sodium borobydride are added and the mixture is stirred at 
room temperamre for 45 minutes. Afier addition of 400 ml 
of waicr, 2N HQ is carcftjUy added uniD the pH reaches 3, 
The mixture is concentrated, water is added again and the 
mixture is extracted with £A. The organic phase is dried and 
concexurated. and the residue is chiDmatogiapbed over sflica 
gel (cyclohexane/ethyl acetate 1:1). 
yield: 15.1 g (75ft) 

MS (FAB, 3.NBA/Lia) C^iUiO^ (478). 485 (M+U^ 
EXAMPLE 12B 
OH 




1.1 ml (27.4 nnnol) of trifiuoroacctic add are first added 
to a suspension of 1.036 g (827.4 mmol) of sodium boro- 
bydride in dry THF, the mixture is stirred for 15 minutes and ^ 
12.1 g (18.2 mmol) of the oitrile Irom Example llA m 40 
ml of dry THF ire then added, wble cooling with ice. Ate 
24 hours at mom tempenmre. the mixture is worked up by 
addition of water and ether, the organic phase is exirafittd by 
shaking with hydrpgeD-carbonatesohnioo and the residue is u 
purified by chnmaiography with CHjCVCHsOH/conGes- 
tTBtfid NH, 8oluiiooBl00:10:lJ. 7.83 g (48%) of the »»min> 




15.1 g (31.5 mol) of alcohol (Example 12A) are dissolved 
in 250 ml of dichloromethane/250 ml of pyridine. 4 g (35 
mmol) of meihanesulfonyl chloride arc n&d at ()" C and 
the mixture is stirred at room temperature for 2 houis. Far 
working up, waia is added and the mixture is extracted with 
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ethyl Bcetate. Ate drying and coocentmtioD of the ethyl 
acetate phase. 17.5 g of (quaternary) xnesyl oompoond. 
which cas be jcaoed witboot further purificatioa, tn 
obudaed. 

MS (FAB. 3->©A/Ua) C^O^ (556). 563 (M+U*) 
EXAMPLE 12C 



dimethyl lolfide is added. ITie rtactioo niziure is ooocen- 
tnted and the residue is chromatognphed over silica gd 
(cyclohexane/ethyl acetate? J). 5.8 g (44%) of aldehyde 
are obtaiaed. 

MS (FAB. 3.NBAyua) C^Hj^Cy, (462). 469 (M+LT) 




10 



Acer* 






18 g (32.3 mmol) of Exainple 12B and 80 ml of diazabi- 
cycloundecene are dissolved is 400 ml of DMF. The mixture 
is stirred ai 100** C. for 16 hours. After cooliug. the reaction 
mixture is concentrated and the residue is chromatographed 
over sDica gel (cyclohcxanc/cthyl acetate^? J). The yield is 35 
9.6 g (64%). 

MS (FAB. 3-NBA/Ua) O„n^0^ (460). 467 (M+LT) 



The aldehyde Example 12D is oxidized to the free C-20- 
30 carboxylic add Example 12E by Jones oxidation (J. Cbem. 
Sot 1953. 2548). 
MS (FAB. 3.NBAnja) Ca^HsgO, (478). 485 (M+U*) 



EXAMPLE 12F 





Aeor' 





60 



13 g (28.2 mmol) of Example 12C aie dissolved in 100 ml 
of dichloromethane, 10 ml of pyridine are •^^^ffj and the 
ssxturc is cooled to -60^ C Ozone is passed in. while 
stilting, until a blue coloration is obtained. The mixture is 
then flushed with and warmed to room temperature, and 



550 mg (1.15 inmol) ofExampk 12E are dissolved in20 ' 
ml of ethanol, 10 ml of 2K NaOH are added and the mixture 
is stured at room ten^Mjature for 24 hours. Water is added 
and the organic solvents are stripped off. The pH is brought 
to 3 to 4 with 2N HCL Thereafter, the mixture is coocen- 
trated completely and the residue is chromatographed over 
silica gel (CHa9/MeOHs4:l). 270 mg (67%) of product are 



MS (FAB, 3.NBA/Ua) C^^^Os (352). 359 (M+LT) 
EXAMPLE 13 



3V 
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10 g (5.01 xnmol) of 3o;7a,12a.txibydroxy.24-nor-23- 30 
cholanic acid, 11 g (4^8 nmol) of methyl SP-ammo- 
7a,12a-dihydroxy-24-cbolaBate (cf. EP-A-0 417 725), 136 
g (10 mmo!) of hydroxybe&zoBiazole and 1.04 g (5.4 nunol) 
of dicyclohexylcarbodumde arc slizred in 100 ml of dry 
tetrahydififuiaii at room temperature for 24 hours. Tlie 
xtactioD mixture is coocentrated and the residue is cfaro- 



matographed over silica ^el (chlQrofonii/meUiaDolB85:15). 
3.0 s (75%) of Example 13 ait obtained. 
MS (FAB, 3.NBA/Ua) C48H,9N0, assj. 805 (M+LT) 
Examples 14 to 31 of Tables 1 to 3 ait obtained analo- 
gously to Example 13 (reactive — X— G2 derivatives ait 
described in EP-A-0 489 423 or EP-A-0 417 725). 



TABLE 1 




X-G2 



MS (FAB. J-NBAAJO) 



~HN, 




CjoHoNO,<M2X 
849 (M^U*) 



(Me 



wo 98/40375 



PCTAJS98/03792 




wo 98/40375 



PCTAJS98m3792 




wo 98/40375 



PCT/US98AK3792 




wo 98/40375 



PCT/US98/03792 




wo 98/40375 



PCTAJS»8m37« 






of ahanol. 30 mol of IN aqueoiu NaOH « added aid T 
*«»n| op. 30 ml of water are added md the alcohai u 

Wa.e„ffl,e«doirwi.h««ioaw«hedwii,^i2S 
dned m vacuo. IS , (gSft) of Eaampte 32 aie obttSd 



MS (FAB. 3.NBA/Ua) C^^o, (7g4). 791 (Mnii'j 
Example. 33 to SO of Tttlea 4 to 6 are obtained «udo- 
goujly to Exan^e 32 from the loetbyl enm (TUilei 1-3) 



3^1 
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TABLE 9-caDtiinied 




(is ite IUIo«iB| iDOBultt. ite tee viteoey of Gt i« b« itaraB). 
£«. 01- MS(FAB.3-NBAAJa) 




Examples 64 to 69 of Table 10 are obtained analogoiu^ 
to Exan^ 32. 

TABI£ 10 




CTbe free vakocy of Gl i« not ihowD ia the foUowia| fcnauiie) 
Ejl G1- MS CFAfl. 




yo7 
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TABLE lO-contimied 




The sodiom talis of Example 32 and all the examples of 
Tables 4 to 8 and 10 can be prepared. Tfae compound ii 
dissolved m me^anol, an equimolir anunmt of IN aqoeons 
NaOH is added and tfae mixime ia then cvaporased in vacBo. 
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1. A bDe add derivative of the fomuila I 

wherein G, is linked via the tide chain on atom No. 17 with 
the bonding member X to atom No. 3 of Gj, and Gi ia a 
radical of the fonnula n 



RO) R(3) 




20 



in which 
Z is one of the following ndicali 



HjC^ 



CH-, 
I 



or a single bond, 
R(l) is H. as aUcyl radical having 1 to 10 carbon atoms or 

an allcenyl radical having 2 m 10 caibon atoxni, ^ 
R(2). R(3). K(4). R(5) ate independently H. OH or 
R(2) and R(3). or R(4) aDdR(S) together ftnm the oxy^ 

of a cazbooyl groopi, 
X is a single bond or a bridge member of the formula m 50 

0 0 

11 11 

-«-<N),"A-N-C-(CHi),-CirN-m- 
Ul) LO) LO) 



in which 

Ais an alkylene chaia, which is branched or imhrancfaed, 
and which is optionally intenupted by — O— . — S— • 
or pheoylene, the linkage ofthetdieiiyl ring being in the ^ 
oTibo-» meta- or para-position and the cham oompnsiiig 
2 to 12 chain members, 

B is an alkylene diafai which is branched or vmhnmrhffd, 
and which is opcianally intexxspted by — 0— , — S — , 
or phenylene, the linkage of the phenyl ring being in the 6S 
onho-. meia- or par^-positioo and the chain comprising 
2 to 12 chain nembcn. 



L(l). U2) and L(3) are identical or different and ait 
selected from H, an aScyl radical or alkenyl radical 
having up to 10 carbon atoms, a cydoalkyl radical 
having 3 to 8 caifoon amms, a phenyl ra<£csl* which is 
muubstianed or mono- to trisubstituted by F, O. Bx, 
(Ci-C4-aIkyl or (Q-Cj-alkoxy, or a bexuyl radical, 
which is unsubstituted 01 mono- to trisubstitoted by F, 
a Br. (C,-C«)-aU7l or (Ct-Oalkoxy, 

q is 0 ID 5; 

risOor 1; 

s is 0 or 1; and 

tisOor 1. 

G3 is a radical of the formula IV 



R(7) m 




in which Z is one of the following radicals 

CH-CHi-O^-. CH-CHi-. 



I 



or a single bond, with the proviso that Z may be 



in only one of fonnulas n and IV; 
Vis— O-ar 

\ / 

« H 

I 

H 

when 
WUHor. 

Vis -Olr-or— CH3-CH2— when WisHorOH. 
Yis-OUNHL, 



<• 

L 



or an amino add or amino-sulfonic add bonded via the 
amino group, selected from the group consisting of 
— NH-CHa— CXX)H, --NH--CHa--CHa— , SO,H. 
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Oh 

ID which L is R an aOcyl xa£cal or alkeayl ndicBl 
having up to 10 caiten aiomft, a cydoalkyl ndical 
havisg 3 to 8 caibon atoms, a pheayl radical, whidi ia 
unsuteduited or mono- to trinibstinued by F, Q, Br, 
(Ci-C4)^Bl]cyl or (Cj-C«>aIkoxy, or a beocy! radical, 
which is unsubstituted or mono- to trisobsthated by F. 
a. Br, (Ci-CJ-aUcyl or (C|-C4>alkaxy, and 
R(6). R(7). R(8), R(9) are independemly H. OH or 
R(6) and R(7) or R(8) and R(9) together fonn the oxygen 
of a cafbonyl gni^i. 



2. Hie bile add derivative of the fommla I, as claimed in 
claim 1, wherein L is an alkenyl radical having 2 to 10 
caibou atoms. 

3. The bile add derivative of formula I, as claimed in 
claim 1. wherein one or more of L(l), L(2) or L(3) is an 
aDcenyl cadieal having 2 to 20 carbon atoma. 
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Description 

Bile acid derivatives, processes for their preparation 
and the use of these compounds as medicaments 

5 The invention relates to novel bile acid derivatives, 
processes for their preparation, pharmaceutical prepara- 
tions based on these compounds and the use of the bile 
acid derivatives as medicaments. 

Bile acids have an important physiological function in 

10 lipolysis, for example as cof actors of pancreatic lipases 
and as natural detergents for solubilizing fats and fat- 
soluble vitamins. As the end product of cholesterol 
metabolism, they are synthesized in the liver, stored in 
the gall bladder and secreted from this by contraction 

15 into the small intestine, where they display their 
physiological action. The greatest proportion of the bile 
acids secreted is recovered via the enterohepatic circu- 
lation. They return to the liver via the mesenterial 
veins of the small intestine and the portal vein system. 

20 Both active and passive transportation processes play a 
role in reabsorption in the intestine. Most of the bile 
acids is reabsorbed at the end of the small intestine, 
the terminal ileum, by a specific Na*-dependent trans- 
portation system, and returns to the liver with the 

25 mesenterial- vein - blood- via the portal vein,... to ' 
secreted by the liver cells again into the bile. The bixe 
acids appear in the enterohepatic circulation both as 
free acids and in the form of glycine conjugates and 
taurine conjugates. 

30 Non-absorbable, insoluble*; v^asic, crosslinked polymers 
have been used for many years xor binding bile acids and 
utilized therapeutically on the basis of these proper- 
ties. Bile acid derivatives described in Patent 
Application EP-A-0 489 423 have a high affinity f r the 
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intestinal bile acid transportation system and theref re 
allow specific inhibition of the enterohepatic 
circulation. All diseases in which inhibition of bil 
acid resorption in the intestine, in particular in the 
small intestine, seems desirable are regarded as the 
therapeutic object. For example, the biligenic diarrhea 
following ileum resection or increased blood choleflterol 
levels are treated in this manner. In the case of 
increased blood cholesterol level, a reduction in this 
level can be achieved by intervention in the 
enterohepatic circulation. The corresponding new 
synthesis of bile acids from cholesterol in the liver is 
caused by lowering the bile acid pool in the 
enterohepatic circulation. The LDL-chole sterol in the 
blood circulation is resorted to in order to meet the 
cholesterol requirement in the liver, the hepatic LDL 
receptors increasingly being used. The acceleration of 
LDL metabolism which has thus occurred takes effect by 
reducing the atherogenic cholesterol content in the 
blood. 

The object was to discover novel medicaments which are 
capable of reducing the atherogenic cholesterol content 
in the blood or of influencing the enterohepatic circul- 
ation in respect of increased excretion of bile acid and 
consequent reduction in the cholesterol level. 

This object is achieved by the bile acid derivatives 
according to the invention. 



EP-A-0 489 423 relates to dimeric bile acid derivatives 
of the formula 



G1-X-G2 



in which Gl and G2 are linked in positions 3, 7 or 12 or 
by the side chain via the linker X. Bile acid derivatives 
in which Gl is bonded to X via positions 7 or 12 and G2 
is bonded to X via positions 3, 7 or 12 or the side chain 
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are not d scribed in the examples of the European Patent 
Application cited. 

The invention therefore relates to bile acid derivatives 
of the formula Z 



5 




in which 

Y has the following meaning: OKa, in which Ka is an 
alkali metal, alkaline earth metal or quaternary 
10 eunmonium ion, 

-OL, -NHL, -NL,, 

an amino acid or aninosulfonic acid bonded via the 
amino group, such as, for example 

-NHCHjCOOH. .NHCH2CH2SO3H, .NCH2COOH. -NCH2CH2SO3H 

CHg CH3 



15 



20 



and (C,-CJ-alkyl esters, alkali metal and alkaline 
earth metal salts and quaternary ammonium salts 
thereof, and in which L is 

H, an alkyl or alkenyl radical liaving up to 10 
carbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms or a 
phenyl or benzyl radical, which ar unsubstituted or 
mono- to trisubstituted by F, CI, Br, (C,-C,) -alkyl 

- i{3 
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or (Cj-CJ-alkoxy, 

R* is H, an alkyl or alkenyl radical having up to 10 

/• 

carbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms, a 
5 benzyl radical, a biphenylmethyl or a triphenyl- 

methyl radical, 

in which the nuclei are unsubstituted or mono- to 
trisubstituted by F, CI, Br, (Cj-CJ-alkyl or 
(Cj-CJ-alkoxy, or 
10 a radical 

0 0 

II fl 0 

-P.OL. -S-OL or j 

1 I -CL 
0 0 



in which L has the abovementioned meaning, 
to R*, and R' or R* and R' in each case together 
being the oxygen of a carbonyl group, or indi- 
15 vidually and in each case independently of one 

another being 

0 0 0 OL 0 

1 0 U i II 

H, -OT. -ST, -NHT, 0-C-T, -S-C-T. -NH-C-T. .Q-P-OT. -G-S-OT. -T 




in which T has the meaning of L or is a free valency 
for bonding the group X, 

and- in which in total only one free valency starts 
20 from Gl for bonding the group X, 

X is a single bond or a group of the formula III 

0 0 

8 U 

•I-(NVA.N.C-|CH2)^.C-VN.(BV (III), 



in which 
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A and B are alkylene chains, which ar branched or 
unbranch d, it being poeeible for the chains to 
be optionally interrupted by -0- or 

and L' are identical or different and 
have the meaning of L and 
g is zero to 5, 
r is zero or 1/ 
8 ia zero or 1 and 
t is zero or 1 and 




(IV) 



in which 

2 is a free valency to the group X or has the meaning 
given under Yf 

R* is a free valency to the group X or has the meaning 
15 given under and 

to have the meaning given under R^ to RS and in 
which in total only one free valency starts from G2 
to the group X. 

The compounds according to the invention have a high 
20 affinity for the specif ic bile acid transportation system 
of the small intestine and inhibit bile acid absorption 
in a concentration-dependent and competitive manner. The 
compounds according to the invention furthermore are not 
themselves absorbed and thus do not enter the blood 
25 circulation. The enterohepatic circulation can be inter- 
rupted very specifically and efficiently by application 
of this principle of action. 



By using the compounds according to the invention^ it is 
possible to reduce the amount of bile acids in th 
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enterohepatic circulation such that a reduction of the 
cholester 1 level in the serum occurs. AvitaminoBee are 
just as' unlikely during their use as effects on th 
absorption of other medicaments or an adverse effect on 
5 the intestinal flora. Furthermore, the side-effects known 
of polymers (constipation, steratorrhea) are not found, 
i.e. lipolysis is not adversely influenced. Because of 
the high affinity for the specific bile acid transport- 
ation system of the small intestine, low daily doses are 
10 sufficient, so that acceptance of such medicaments by the 
doctor and patient will be very high. 

Particularly preferred compounds of the formula I are 
those in which Gl is a radical of the formula II 




(II) 



in which 

Y OH, O-CC^-C^l-Alkyl. -NHCHjCOOH, 

-NCHjCOOH, -NHCH^CH^SOjH, .NCH2CH2SO3H 

I I 
CH3 CH3 

5 R*- is H, benzyl, biphenylmethyl-, formyl or acetyl, 

to R', R^ and R' or R* and R' in each case together 
being the oxygen of a carbonyl group, or indi- 
vidually and in each case independently of one 
another being q q 

K -OT, -NHT, -0-C-T, -NH-C-T. -T 

20 in which T is 

H, a branched or unbranched (Cj-CJ -alkyl radical or 
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a free valency to bridge group X, and in which a 
total of one fr e valency starts from Gl for bonding 
the group X* 

X is a bond, 
H 

•CHjCHjNH- 
-CH^CHiCHjNH- 

0 0 

1 fl 
.|CH2)n-N-C-(CH2)„-C-N-(CH2)o- 

H H 

where n is 2 or 3, n is 1 to 4 and o is 2 or 3, and 
G2 is a radical of the formula IV 




(IV) 



in which 

Z is a free valency to group X or has the- meaning 
10 given above under Y, 

is a free valency to group X or has the meaning 
given above under and 
R^ to R^" have the meaning given above under R^ to R', and 
in which only one free valency starts -from G2 to the 
15 group X. 

The invention furthermore relates to a process f r the 
preparation of compounds of the formula I, which 
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b) 



C) 



10 



rTth case Where X is a single hond, reacting 
Buitable forms of Gl and G2 with one another by 
processes which are known in principle, or 
in the case where X is a bridge group, reacting 
a) reactive forms of Gl-X with G2 or 
P) reactive forms of Gi-X with Gl 
by processes which are known in principle, or 
preparing compounds of the formula I (Gl-X-62) from 
Gl-Xl and X2>G2 by processes which are known or , 
where they are not known, by the processes described 
below in more detail, X being formed from XI and X2 
by formation of a covalent bend, in particular 
within a condensation or substitution reaction. 

15 a) X is a single bond 

The bile acids Gl are employed either in the free 
form or in protected form. After linking with G2, 
which is likewise present in a free or protected 
form, the protective groups are split off, if 
appropriate, and the C-24 carboxyl function is 
converted into a derivative, if appropriate. Suit- 
able protective groups for the alcohol groups are 
expediently formyl, acetyl, tetrahydropyranyl or 
t-bJtyldimethylsilyl. Various alkyl or benzyl 
eaters, and also, for example, orthoesters, are 
suitable protective groups for the C-24 carboxyl 
group • 

For example, bile acid preferentially reacts at 
position 3, but also at position 7, with activated 

30 forms of carboxylic acids, such as acid chlorides or 

mixed anhydrides, with addition of bases, such as 
trialkylamine or pyridine, but also NaOB, at room 
temperature in suitable solvents, such as tetra- 
hydrofuran, methylene chloride or ethyl acetate, but 

35 also dimethylformamide (DMF) or diaethoxyethane 

(DME). 



20 



25 
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The various isomers can be separatedi for exeunple by 
chromatography. The reaction can be carried out 
selectively by using suitable protective groups. 

The corresponding amino-bile acids can be converted 
into corresponding amides analogously. Here also, 
the reaction can be carried out either with protec* 
ted or with free bile acids. 

Other compounds according to the invention can be 
linked analogously by known standard processes. 

b) X is a bridge group 

The processes specified under a) are also used to 
carry out the linking of Gl-X with G2 or Gl with 
X-G2. Here also, the bile acid portion is 
expediently employed either in protected or in 
unprotected form. 

A preferred preparation process comprises reacting 
reactive forms of Gl with reactive forms of X-G2. If 
appropriate, the linking reaction is followed by 
splitting-of f of protective groups and conversion of 
C-24 carboxyl into derivatives. 

The preparation of reactive bile acid units Gl-X and X-G2 
is shown in the following equation. 



0 



R-0 




out 



R 



(V) 
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WO98/4037S 




out 



0-(CH,),-MH, 



(X IV) 



PCTA)S98A»792 



X I or X I M 
OUi 




{XV) 




R =» H, fonnyl or acetyl, R' » H or OH, n ■ 2 or 3 

Compounds ~~oF~the~ type V~in which tfie" 3-po8itioh ia 
5 protected are reacted with allyl bromide /HQnig base or 
triethylamine. If the compound V has one OH group, the 
alkylation is unambiguous; if two free OH groups are 
present, monoalkylation takes place at positions 7 and 12 
in approximately equal proportions and only traces of the 
10 dialkylated product are formed. The protective group in 
the 3-position can either be split off with sodium 
methylat or retained for further reactions. The 
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monoalkylat d compounds VI and Vll can b splxt wxth 
ozone, or with OsO./NalO^ to giv the aldehydes VIII and 
IX. The 7-and 12-hydroxyethyl compounds X and XI ar 
reldily accessible from these by simple reduction, for 

5 example with NaBH«. The corresponding 7- and 12-hydroxy- 
propyl derivatives XII and XllI can be synthesized from 
the allyl compounds VI and VII by hydroboration. The 
aminoalkyl derivatives XIV and XV can be prepared from 
the hydroxyalkyl compounds of the type X to XIII by a 

10 reaction sequence which is known in principle (mesylation 
of the primary OH group with methanesulf onyl chloride/ 
pyridine, azide exchange with NaN, in dimethylf ormamide, 
reduction of the azide function with hydrogen under 
catalytic conditions). Further reaction of the amino 

15 functions of these compounds with succinic anhydride 
gives bile acid units of the type XVI and XVII. Suitable 
bile acid units furthermore are described in EP-A- 
0 489 423. 

The invention furthermore relates to the use of the 
20 compounds according to the invention for the preparation 
of a medicine. For this, the compounds of the formula I 
are dissolved or suspended in pharmacologically accept- 
able organic solvents, such as mono- or polyhydric 
alcohols, such as, for example, ethanol or glycerol, or 
25 in triacetin, oils, such as, for example, sunflower oil 
or cod-liver oil, ethers, such as, for example, diethyl- 
ene glycol dimethyl ether, or also polyethers, such as, 
for example, polyethylene glycol, or also in the presence 
of other pharmacologically acceptable polymeric .carriers, 
30 such as, for example, polyvinylpyrrolidone, or other 
pharmaceutically acceptable additives, such as starch, 
cyclodextrin or polysaccharides. The compounds according 
to the invention furthermore can be administered in 
combination with other medicaments. 

35 The compounds of the formula I are administered in 
various dosage forms, preferably orally in the form of 
tablets, capsules or liquids. The daily dose varies in 
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the range from 3 mg to 5000 mg, but preferably in th 
dose range from 10 to 1000 mg, depending on the body 
weight and constitution of the patient. 

On the basis of their pharmacological properties, the 
compounds are particularly suitable as hypolipidemic 
agents. 

The invention therefore also relates to medicaments based 
on the compounds of the formula (I) and to the use of the 
compounds as medicaments, in particular for lowering the 
cholesterol level. 

The compounds according to the invention were tested 
biologically by determination of the inhibition of ['HJ- 
taurocholate uptake in brush border membrane vesicles of 
the ileum in rabbits. The inhibition test was carried out 
as follows: 

1. Preparation of brush border membrane vesicles from 
the ileum of rabbits 

The brush border membrane vesicles from the intestinal 
cells of the small intestine were prepared by the 
so-callftd Mg'* precipitation method. Male New Zealand 
rabbits (2 to 2.5 kg body weight) were sacrificed by 
intravenous injection of 0.5 ml of an aqueous solution of 
2.5 mg of tetracaine HCl, 100 T 61» and 25 mg of 
mebezonium iodide. The small intestine was removed and 
flushed with ice-cold physiological saline solution. The 
terminal 7/10 of the small intestine (measured in the 
oral-rectal direction, iTeT~'the termiiiaT" iliaum which 
contains the active Na*-dependent bile acid transport- 
ation system) was used for preparation of the brush 
border membrane vesicles. The intestines were frozen in 
plastic bags under nitrogen at -BO^C. To prepare the 
membrane vesicles, the frozen intestines were thawed at 
30 in a water-bath. The mucosa was scraped off and 
suspended in 60 ml of ice-cold 12 mM Tris/BCl buffer (pH 
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7.1)/300 inM mannitol, 5 nM EGTA/10 mg/1 of ph nylmethyl- 
sulfonyl fluoride/1 mg/1 of trypsin inhibitor from 
soybeans (32 U/ing)/0.5 mg/l of trypsin inhibitor from 
bovine lung (193 U/mg)/5 mg/l of bacitracin. After 
5 dilution to 300 ml with ice-cold distilled water, the 
mixture was homogenized with an Ultraturrax (18-rod, IKA 
Werk Staufen, FRG) for 3 minutes at 75% of the maximum 
output, while cooling with ice. After addition of 3 ml of 
1 M MgCl, solution (final concentration 10 mM) , the 
10 mixture was left to stand at O'C for exactly 1 minute. By 
addition of Mg'*, the cell membranes aggregate and pre- 
cipitate with the exception of the brush border 
membranes. After centrifugation at 3000 x g (5000 rpm, 
SS-34 rotor) for 15 minutes, the precipitate is discarded 
15 and the supernatant, which contains the brush border 
membranes, is centrifuged at 267000 x g (15000 rpm, SS-34 
rotor) for 30 minutes. The supernatant was discarded and 
the precipitate was rehomogenized in 60 ml of 12 mM 
Tria/HCl buffer (pH 7.1)/60 mM mannitol, 5 mM EGTA using 
20 a Potter Elvejhem homogenizer (Braun, Melsungen, 900 rpm, 
10 strokes). After addition of 0.1ml of 1 M MgCl, 
solution and an incubation time of 15 minutes at O'C, the 
mixture was centrifuged again at 3000 x g for 15 minutes. 
The supernatant was then centrifuged again at 46000 x g 
25 (15000 rpm, SS-34 rotor) for 30 minutes. The precipitate 
was taken up in 30 ml of 10 mM Tris/Hepes buffer (pH 
7.4)/300 mM mannitol and resuspended homogeneously by 20 
strokes in a Potter Elvejhem homogenizer at 1000 rpm. 
After centrifugation at 48000 x g (20000 rpm, SS-34 
2C- rotor)_.for .30. minutes,,, the. precipitate was taken up in 
0.5 to 2 ml of Tris/Hepea buffer (pH 7.4)/280 mM mannitol 
(final concentration 20 mg/ml) and resuspended with the 
aid of a tuberculin syringe with a 27 gauge needle. The 
vesicles were either used for transportation studies 
35 immediately after preparation or stored in 4 mg portions 
in liquid nitrogen at -196»C. 

2. Inhibition of Na'-dependent uptake of ['HJ-tauro- 
cholate in the brush bord r membrane vesicles of the 
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ileum 



10 



15 



20 



25 



n-K. uctake of substrat a in the brush border m mbrane 
"escribed above was determined b. mean, of t e 
.ailed membrane filtration technique. 10 pi of the 
Ti suspension (100 of protein) were pipetted as 
r/cos onto the wall of a polystyrene incubatxon tube 
r 70 -) which contained the incubation medium wxth 
i CO responding Uganda (90 .1). The incubatxon medium 
\ 7L 0 75 ul - 0.75 ,Ci i'H(G)]-taurocholate 
: ic aclivU: - CiW)/0.5 .1 of 10 -M tauro- 
! l.te/8 75 Ul of sodium transportation buffer (10 mM 

;r;B:::;"p3 ,.,no. ------ r^rrrj. 

«r B 75 ul of potassium transportation buffer (lu ^ 

.nd 80 ,1 ot the inhibitor .olation in question a. • 
totution in ».-T b«».r or K-T buffer, depending on th. 
"periLnt. The inoubation «din» v., """-"^^^'^^ 
polyvinyliden. fluoride »«:^r.n. filter (SVHV «> 4HS, 
TTJ. 4 ». »■ Millipore, E.chbor„. FBG). The tran.pcr- 
; L:.nre«nt we. .terted b, ^xin, ve.icles with 
the incubation .edlu.. The concntration of taurochol.te 
in the incubation batch ... 50 After the de..r.^ 
incubation ti»e (u.uaUy 1 -nut.,, th. "an-portation 
... .topped b, addition of 1 ^ Of ic.-cold .toppin, 
.olotlon (10 «M Trl./B.pe. (pl 7.«|/150 <M Kl). 

The «lxtur. for«d .a. i»»dlat.ly 

.notion o,.r a ^^ran. filter of cellulo.. f 
25 OtSm, 25.l».-.dia«ter, .Schl_eich?^_?<=^°^ll' 
";..U. ml und.r a vacun. of » to 35 ^r Th. filter 
„a. linaed with 5 Bl of ice-cold .topping .olution. 

TO .«..ur. th. uptak. of radio.cti..ly 'f^^'^ ^'^"^^ 
cholat. the »..4.r.n. fllt.r wa. di..ol».d with 4 »1 of 
th .ci^tlllator OuiC^int 3ei ,.in...r -ly^ix -bH 
..n«urt. .nd th, radioactivity -"J--^ 

i llauid .cintillation M..ur.ment in . 

ilLrin, in.tru«nt ,c.nb.rr. Packard G^B. rr«*furt. 
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FRG) . After calibration of th instruinent with the aid of 
Btandar.d sanplea and after correction for any cheni- 
luminescence present, the values measured wer obtained 
as dpm (decompositions per minute). 

5 The control values were determined in each case in »a-T-P 
and K-T-P. The difference between the uptake in Ma-T-P 
and K-T-P gave the Ma*-dependent transportation content. 
The concentration of inhibitor at which the Na*-dependent 
transportation content was inhibited by 50% - based on 
10 the control - was designated the ICj, Na*. 

The pharmacological data include a test series in which 
the interaction of the compounds according to the inven- 
tion with the intestinal bile acid transportation system 
in the terminal small intestine was investigated. The 
15 results are summarized in Table 11. 

Examples 1 and 2 

*.0^^^^^""0H ,,/^\h 



150 g (0.32 mol) of methyl 3-acetyl-cholate, 500 ml of 
dimethylfonnamide, 125 ml of H-ethyl-diisopropylamine and 
70 ml of allyl_ bromide are heated under_ reflux for 16 

20 hours. Hew allyl bromide (25 ml) is added every 2 hours. 
The reaction solution is evaporated on a rotary evapora- 
tor. The residue is partitioned between water /methylene 
chloride and the organic phase is separated off and dried 
with magnesium sulfate. After column chromatography 

25 (ethyl acetate/cyclohexane 1:2, silica' gel 70-200 |UD) , 
the product fractions are evaporated on a rotary 
evaporator. 

Yield " 92.2 g of 7-/12-allyl mixture. 
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C,oH«0. (504), MS 511 (M + Li*) 

The mixture was s parat d by fractional crystallizatxon 
with n-heptane. 

Exaaiple 3 




5 50 g (0.1 inol) of Example 1, 250 ml of diethyl ether and 
250 ml of water are initially introduced into the reac- 
tion vessel, while stirring vigorously. 503 mg 
(0.002 mol) of osmium tetroxide are added. The mixture is 
stirred at room temperature for 15 minutes. 53 g 
10 (0.25 mol) of sodium periodate are added in portions over 
the course of 1 hour, and the mixture is subsequently 
stirred for 8 hours, while stirring vigorously. The ether 
phase is separated off, dried with magnesium sulfate and 
evaporated on a rotary evaporator. 

15 Yield: 47 g of crude C„H„0, (506), MS 513 (M + Li*) 

Example 3 is further reacted without additional purifica- 
tion. 



Example 4 



Acff 




4.2 g (0.11 mol) of sodium borohydride are added in 
20 portions to 47 g (0.093 m 1) of Example 3 and 250 ml of 
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10 



methanol at 0«C. After 2 hours at O'C, the reaction 
solution is poured onto saturated ammonium chloride 
solution, the mixture is extracted 3 times with ethyl 
acetate and the combined organic phases are dried with 
magnesium sulfate and evaporated on a rotary evaporator. 
After column chromatography (ethyl acetate/cyclohexane 
1.5:1, silica gel 35 - 70 jim) , the product fractions are 
evaporated on a rotary evaporator and the residue is 
crystallized with diisopropyl ether. Yield: 25 g of 
C„H,.0, (508), MS 515 (M + Li*) 



Example 5 



AcO 




10 g (0.02 mol) of Example 1 and 250 ml of tetrahydro- 
furan were initially introduced into a reaction vessel at 
room temperature, and 40 ml (0.04 mol) of borane-tetra- 
15 hydrofuran complex (1 molar) were added dropwise at room 
temperature. The mixture was subsequently stirred at room 
temperature for 2 hours, and 25 ml of water, 25 ml of 2 
N sodium hydroxide solution and 25 ml of 35% strength 
hydrogen peroxide solution were added dropwise in 
20 succession. The mixture was subsequently stirred at room 
temperature— for a further 15 minutes. The reaction 
solution was poured onto water, the mixture was extracted 
3 times with diethyl ether and the combined organic 
phases were dried with magnesium sulfate and evaporated 
25 on a rotary evaporator. 

Yield: 8.5 g of C„H„0, (522), MS 529, (M + Li*) 
Example 5 was further reacted without additional purifi- 
cation. 
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Example 6 




10 g (0.02 mol) of Exeanple 4 and 100 ml of pyridine are 
initially introduced into a reaction vessel at 0*C. 
1.7 ml (0.022 mol) of methanesulfonyl chloride are added 
5 dropwise at 0*C and the mixture is subsequently stirred 
at 0*C for a further 30 minutes and at room temperature 
for 2 hours. The reaction solution is poured onto water, 
the mixture is extracted 3 times with ethyl acetate, and 
the combined organic phases are dried with magnesium 

10 sulfate and evaporated on a rotary evaporator. The 
residue is dissolved in 100 ml of dimethylformamide, 
1.4 g (0.022 mol) of sodium azide are added and the 
mixture is stirred at 80*C for 2 hours. The reaction 
solution is poured onto water and the mixture is worked 

15 up as described above. The residue is dissolved in 100 ml 
of methanol, 100 mg of palladium-on-charcoal (10%) are 
added and hydrogenation is carried out under normal 
pressure for 2 hours* The catalyst is filtered off and 
the filtrate is evaporated on a rotary evaporator. After 

20 column chromatography (ethyl acetate/ MeOH/EtjN 10; 1:1, 
silica gel 70-200 \im) , Example 6 is obtained. 
Yield - 7.3 g of C„H„NO, (507), MS 514' (M + Li*) 

Example 7 
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98.6 mg (0.001 mol) of succinic anhydride are added to 
500 mg (;).001 »ol) of amino compound, 20 ml of tetra- 
hydrofuran and 4 ml of triethylamine at room temperature. 
The mixture is subsequently stirred at room temperature 
for 1 hour.. The reaction solution is poured onto 25% 
strength sodium dihydrogen phosphate solution, the 
mixture is extracted 3 times with ethyl acetate and the 
organic phase is dried with magnesium sulfate and 
evaporated on a rotary evaporator. 
Yields 580 mg of C„H„NO. (607), MS 614 <M + Li*) 
Example 7 was further reacted without additional purifi- 
cation. 

Examples 8 to 12 were prepared analogously to Examples 3 
to 7. 



Examples 8-12 




OMe 



Example 


R» 


MS 


8 


-CBjCBO 


513 (M + Li*) 


9 


-CHjCHjOH 


515 (M + Li*) 


10 


-CH,CH,CH,OB 


529 (M + Li*) 


11 


-CBjCEjNB, 


514 (M + Li*) 




-CBjCBjNBCOCBjCBjCOOB 


614 (M + Li*) 
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Example 13 




300 mg (0.73 ininol) of cholic acid, 330 mg (0.78 xnmol) of 
methyl 7p-amino-3a, 12o-dihydroxy-5p-cholanate (Redel, 
Bull. Soc. Chim. Fr., page 877, 1949), 240 mg (0.97 mmol) 
5 of EEDQ and 0,25 ml of diisopropylethylamine are stirred 
in 20 ml of DMF at 90*^0 for 4 hours. After cooling, the 
reaction mixture is concentrated and the residue is 
chromatographed over silica gel (CHjClj/MeOH 8.2). CoH.jNO, 
(812) 819 (M + Li*"). The two bile acid derivatives can 
10 also be linked with triethylamine in methylene chloride 
or with dicyclohexylcarbodiimide, hydroxybenzotriazole or 
triethylamine in tetrahydrofuran. 

The compounds of Table 1 were prepared analogously to 
Example 13. 

15 Table 1 
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5 



1 Example 


R» 


R" 


R" 


HS (FAB, 3-HBA/Licl) 


14 


a -OH 


B 


-OB 


C,»B„N07 (796) 803 (N * Li*) 


15 


P-OB 


B 


-OB 


C„B„NO, (796) 803 (M + Li*) 


16 


B 


B 


-OCHO 


C„B„HO, (808.5) 809.5 (H+B*) 



10 The examples of Table 2 were obtained analogously to 
Example 13 from Examples 7 and 8. 



wo 98/40375 



PCr/US98/03792 




wo 98/40375 



PCT/US98A0792 



The examples of Tables 3 and 4 were likewise obtained 
analogously to Example 13* 



Table 3 



AcO 




=== 

Example 




MS (FAB, 3-NBA/LiCl) 


21 


n 


C„H,„N,0„ (1097) 1104 (M+L*) 


22 




C.,H„N,0,j (1055) 1104 (M+L') 
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Tabl 4 







0 










fjTr " 

H 


Example 


R 


no \rnOf J wDrt/ii*wj»| 


23 


0 

H 


CjjH^NO,, (898) 905 (M+L') 


24 


0 H 0 
H 


C„H,o.NA«( 1097) 1104 (M+L*) 
■ 


25 


0 

• i 


C„H„NO„(1055) 1062 (M+L*) 
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Example 26 




250 mg (0.31 mmol) of Example 13 are dissolved in 20 ml 
of ethanol, 2 ml of IM NaOH solution are added and the 
mixture is stirred at room temperature for 16 hours. For 
working up, the mixture is concentrated, the residue is 
dissolved in B,0, the pH is brought to 1-2 with 2N HCl 
and the mixture is concentrated again. The residue is 
chromatographed over silica gel (CHCl,/MeOH 8:2). 220 mg 
of free acid are obtained (90%). 
MS (FAB, 3-NBA/LiCl) C.,H„HO, (798) 805 (M + Li*) 

The examples of Tables 5 to 8 are obtained analogously to 
Example 26. 



Table 5 
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/ 

Example 


i\ 


11 


no 


27 


tt-OH 


H 


C„H„NO, (782) 789 (M+Li*) 


28 


P-OH 


B 


C„H„NO, (782) 789 (M+Li*) 


29 


H 


H 


C«,H„NO, (766) 773 (M+Li*) 



<{3S 



wo 98/40375 



PCTAJS98A)3792 




wo 98/40375 



PCTAJS9WI3792 



Tabl 7 



Example 




MS 1 


34 


0 

H 


C,.B„NAj(9B5) 992 (M+Li*) 


1 


0 

- 

H 


C„H..NA»(985) 992 (M+Li*) 




yyo 
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Table 8 



H 




Exasiple 



MS (FAB, 3-NBA/LiCl) 



36 



C„H„NO, (842) 849 (M+Li') 




37 



0 H 



C,.H„H,0„ (985) 992 (M+Li*) 




38 



9 



C„H„KAa (985) 992 (M+Li*) 



55e foiibwing glycine conjugates and taurine conjugates 
were obtained analogously to synthesis processes which 



have already been described^ ^^P 489 423). 
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Example 47 



0 




MS (FAB, 3-NBA/LiCl) C^HaoNAi (1239) 1246 (M + Li^) 

Table 11 shows measurement values for the inhibition of 
the uptake of ['Hl-taurocholate in brush border membrane 
vesicles from the ileum of rabbits • The quotients of the 
IC50 and IC50 Na values of the reference substance tauro- 
chenodeoxy chelate (TCDC) and of the particular test 
substance are stated. 



wo 98/40375 



PCT/US98AI3792 



Table 11 



Compound 

from 

Example 


ICso^TCDC I (imox J 


IC.»..-TCDCt|iinoll 


ICjQ-suDStance i ^inox j 


IC*„,..-substance [ jimol ] 


20 


0.00 


0.12 


26 


A A A 

0.00 


0.29 


27 


A f J 


0.44 


28 


0.54 


0.43 


29 


0.23 


u * i. / 


30 


0.93 


u • od 




1.00 


0.80 


39 


0.92 


1.05 


40 


0.54 


0.52 


43 


1.18 


0.96 


47 


0.35 


0.26 


J! 


0.75 


0.71 
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1. ^ bil acid derivative of the fonmila I 
Gl - X - G2 I 
in which Gl is a radical of the formula II 

Y 

(M) 



10 



15 



20 




in which 

Y has the following meaning: OKa, in which Ka is an 
alkali metal, alkaline earth metal or quaternary 
ammonium ion, 
-OL, -NHL, -NL,, 

an amino acid or aminosulfonic acid bonded via 
the amino group, such as, for example 
-NHCHjCOOH. .NHCH.CH^SO^H. -NCH^COOH. .NCH^CH^SOgH 

CH3 CH3 

and (C,-C«)-alkyl esters, alkali metal and 
alkaline earth metal salts and quaternary 
ammonium salts thereof, and in which L is 
e, an alkyl or alkenyl radical having up to 10 
carbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms or 
a phenyl or benzyl radical, which are unsubsti- 
tuted or mono- to trisubstituted by P, Cl, Br, 
(C»-C«)-alkyl or (C,-CJ-alkoxy, 
R> is H, an alkyl or alkenyl radical having up to 10 
carbon atoms, which is branched r unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms, a 
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benzyl radical, a biphenylmethyl or a triphenyl- 
m thyl radical, 

in which the nuclei are unsubstitut d or aono-t 
trieubatituted by F, Cl, Br, (Cx-CJ-alkyl or 
(CrC4)-aH^o3cy, or 
a radical 

0 0 

ii n ^ 

.P.OL. -S-OL or I 

1 I 
O O 



in which L has the abovenentioned meaning, 
to R*, R' and R' or R* and R* in each case together 
being the oxygen of a carbonyl group, or indi- 
vidually and in each case independently of one 
another being 

0 0 0 OL 0 

H. -OT. -ST. -NHT, O-C-T, -S-C-T, -NH-C-T. .Q-P-OT. -O-S-OT, -T 

0 0 



in which T has the meaning of L or is a free 
valency for bonding the group X, 
and in which in total only one free valency 
starts from Gl for bonding the group X, 
X is a single bond or a group of the formula III 

0 0 

1 I 

•MN),-A-N-C-{CH2VC-VN-IBV (111), 
in which 

A and B are alkylene chains, which, are branched 
or unbranched, it being possible for the 
chains to be optionally interrupted by 
-0- or -S-, 

L*, L' and are identical or different and 

7V7 
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have the neaming of L and 
q is zero to S, 
r is zero or 1, 
8 is zero or 1 and 
t is zero or 1 and 
G2 is a radical of the formula IV 




(IV) 



in which 

Z is a free valency to the group X or has the 
meaning given under Y, 
10 R* is a free valency to the group X or has the 

meaning given under and 
R' to R" have the meaning given under R^ to R*, and 
in which in total only one free valency starts 
from 62 to the group X« 

15 2. A bile acid derivative of the formula I as claimed 
in claim 1, in which Gl is a radical of the formula 
II 




(II) 
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in which 

Y is OH. 0.1Ci.C4l-Allcyl. .NHCH^COOH. 

.NCHjCOOH. .NHCH^CHjSOaH. .NCHjCH^SOgH 

is H, benzyl, biphenylmethyl, formyl or acetyl, 
R' to R% R' and or R' and R* in each case 
together being the oxygen of a carbonyl 
group, or individually and in each case 
independently of one another being 
0 0 

II s 

H. -OT, -NHT. -0-C-T. -NH-C-T. -T 

in which T is 

H, a branched or unbranched (Cj-Cil-alkyl radical 
or a free valency to bridge group X, and in which 
a total of one free valency starts from Gl for 
bonding the group X, 

X is a bond, 
H 

-CHjCHjNH- 
-CHjCHjCH^NH- 



0 0 

B 1 

.JCH^ln-N-C-iCH^lrr^-C-N-tCHjlo- 
H H 



where n is 2 or 3, m is 1 to 4 and o is 2 or 3, 
and 

G2 is a radical of th formula IV 

m 
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(IV) 



in which 

Z is a free valency to group X or has the meaning 

given above under 
R* is a free v*»iency to group X or has the meaning 
5 given above under and 

R' to R" have the meaning given above under R^ to R'/ 

and in which only one free valency starts from 

G2 to the group X. 

3, Process for the preparation of a bile acid deriva- 
10 tive of the formula I as claimed in claim 1/ which 

comprises 

a) in the case where X is a single bond, reacting 
suitable forms of Gl and G2 with one another by 
processes which are known in principle, or 

15 b) in the case where X is a bridge group, reacting 

a) reactive forms of Gl<-X with G2 or 
p) reactive forms of G2*-X with 61 
by processes which are known in principle, or 
c) preparing compounds of the formula I (G1-X-G2) 

20 from Gl-Xl and X2-G2 by processes which are 

known or, where they are not known, by the 
processes described below in more detail, X 
being formed from XI and X2 by formation of a 
covalent bond, in particular within a condensa- 

25 tion or substitution reaction. 

4. A medicament comprising a bile acid derivative as 
claim d in claim 1* 



5« A hypolipidemic agent comprising a bile acid 
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MONOMERIC BILE AOD DERIVATIVES, 
PROCESSES FOR THEIR PREPARATION 
AND THE USE OF THESE COMPOUNDS AS 
MEDICAMENTS 

5 

Bile acids are synthesized in the Jivcr from cholesterol in 
several enzymatic steps. They are stored in the gall bladder, 
from which ihcy are secreted with the bile into the small 
intestine. They iulfill imporunt physiological functiom 
(here during the digestion process, for example as cofaaon 10 
or pancreatic lipases and as natural detergents for absotption 
of fais and fai-soltible vitamins. The greatest proportion of 
bile acids rcunns to the Kvcr from the small intestine via the 
ponal vein blood by active and passive transponation pro- 
cesses, IS 

Polymers which bind bile adds have been employed as 
therapeutics for a relatively long time. Tbey are used for 
diseases where inhibition of the absorption of bile add is 
desirable. In cases of an increased blood cholesterol level, 
increased synthesis of bile acids from diolcsteral can be 20 
induced in the liver by redudng the amonm of bile adds in 
the emcrohepaiic drculation. This leads to an increased LDL 
cholesterol uptake from the blood into the liver and an 
accelerated LDL cataboiism. The effect achieved is a reduc- 
tion in the atherogenic LDL cholesterol in the blood. 25 

The polymers used as medicaments for this purpose, for 
example cholestyramine or colestipol, must be administexed 
in very high daily doses of 12 to 30 g. In addition to the high 
dosage, the taste and smeU make acceptance by patient and 
doctor more diffictilL 30 

The polymers mentioned display side-effects because 
their selectivity is too low and their binding of vitamins is 
too high, and because of interactions with drugs adminis- 
tered at the same time. Furthermore they can modify the 
composition of bile add in the bile. These properties mant* 35 
fest themselves in various gastrointestina] disturbances (for 
example constipation, steaioirfaea), avitamiooses and an 
increased risk of choleliibiasis. 

Surprisingly, novel monomexic bile add derivatives have 
now been found which can imenupt the emerohepatie 40 
circulation of bile adds and do not have the disadvannges 
mentioned. 

The invention therefore rdates to monomeric bile add 
derivatives of the formula I 

Z-X-GS 1. 

in Which 

GS is a bile add radical havmg an add function hi the side 
chain or a salt thereof, » 

X is a covalent bond or a bridge group of the formula 
(CHJn. where ftnl to 10, in which the alkylene chain 
can contain I to 3 oxygen atoms, NH or 



NHC- 

II 
0 



groups, and in which GS is bonded via X as desixed, 
and 
ZU 

H0«. 01,-0-. HO-CH,-CH=CH-CH,-. 

0 

i) 

(CiHsb-CH-0-, Alkftli4)--S-0-. 

0 

OH 0(CM 



0 0 

11 11 
CH}=CH2-C-NH-. H,N-C-KH-. 

0 NH 

11 II 

HN-C-NH-, HiN-C-NH— . 

CiHs 



-N(Rh or -Nfllh 
whete R is in each case Cj-C, allcyl. or H,— N— (CHj)^ 




CHi-NH-. lOhh-n CH-NH— , 



(CrCiaVAIkyW-NH, 

where the alkyi mdc^ is qpixonally subsdniied by a 
COOK group. 
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\ » / \ " 




-NH- 



COOH 



OCH, E 



0., ^NH- 



(H-COHy. 
OhOH 



CO-NH- 



whcrc A is in each case OH or NH(C,-C,o)alkyL 

Preferred compoands of the formula I are those in which 
GS is linked to X in the 3-position. linking lakiog place in 
the a- or p-position. 

An acid function is understood as meaning, in particular, 
the COOH group or the sulfonic add gnnip. 40 

AlkyI radicals arc straight-chain or brandied. 

The compounds of the fonnula (I) according to the 
invention have a high aSBnity for the specific bile acid 
transponaiion system of the small intestine and inhibit bile 
acid absorption in a concentration-dependent and conipeti<> 45 
tive manner: 

By competitive inhibition, imervemion in the enterohe- 
patic drcttiation can be considerably more selective. Avita- 
ininoses aie not to be e&peaed. and a qualitative change in 
the bile add composition in the bile is just as unlikely. A so 
controlled reduction in the setum cholesterol level can be 
achieved with compounds aecordiiig to the invemim, with- 
out the known side tBeat being observed. Because of their 
high affinity for the bile add nnsponaiion system, very 
much lower daily doses than with the commercially avail- 55 
able polymers are suSdent; this also leads to a high 
acceptance by patient and doctOL 

The compounds have valuable pharmacological proper- 
ties end axe therefore particularly suitable as hypolipidemic 



The invention thus also relates to medicameitts based on 
the compounds of the formula (D and to the use of the 
compounds as medicaments, in panicular foir redudsg the 
cholesterol level 

The compounds according to the invention were tested 
biologically by determination of the inhibition of [^H] 
tauiocholate uptake in the brush border membianc vesides 



from the ileum of rabbits. The inhibition test was cairicd out 
as follows: 

1. Preparation of brush border membrane vesicles from the 
Ueum of rabbits 

Brush border membrane vesides were prepared from the 
intestinal cells of the small intestine by the so-called Mf^* 
predpitatioo method. Male New Zealand rabbits (2 to 12 kg 
body weight) were sacrificed by inmvenous injection of 0.5 
ml of an aqueous solution of Z5 mg of tetracaine HCl, 100 
T 61' and 25 mg of mcbczonium iodide. The small intestine 
was removed and rinsed with ice-cold physiological saline 
solution. The terminal 7/10 of the small imestine (measured 
in the oral-rectal direction. i.e. the terminal ileum, which 
contains the active Na'^-depexuient bile add trac&portaticm 
system) was used for prepaiatioo of the brush border men^ 
brane veside. The intestines were frozen in plastic bags 
under nitrogen at -80" C. For preparation of the membrane 
vesides, the frozen intestines were thawed at 30* C in a 
water bath. The mucosa was scraped off and suspended in 60 
ml of tce<old 12 mM Tria/HQ buffer (pH 7.IV300 mM 
mannitoU 5 mM EGTA/10 mg/1 of phenylmethylculfonyl 
fiuoride/1 mg/1 of trypsm inhibiwr from soybeans 02 
U/mg)/0J mg/1 of trypsin inhibitor from bovine lung (193 
U/mg)/5 rng/1 of badtrarin. After dilution to 300 ml with 
ice-cold distilled water, the mixture was homogenized with 
an Ultxaturrax (18-rod, KA Werk Siaufen. FRG) for 3 
minutes at 75% of the maximum output, while cooling with 
ice. After addition of 3 ml of IM MgQ, solution (final 
concentration 10 mM), the mixture was left to stand at 0^ C 
for exactly 1 minute. Tht cdl membranes aggregate by 
addition of Mg^ and precipitate, with the exception of the 
brush border membranes. After centrifugadon at 3000x g 
(5000 rpxn, SS-34 rotor) for 15 minutes, the predpitaie wis 
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ducarded, and the supemstanL which contained the brush 
border membranes, was ccntrifugcd at 267000X g (15000 
rpm, SS-34 rotor) for 30 minutes. The supernatant was 
discanicd and the precipitate was rchomogcnizcd in 60 ml of 
12 mM Tris/HQ buffer (pH 7.1)/60 mM manniiol, 5 mM 
EGTA using a Poncr avcjbcm homogcnizcr (Bnum, Mel- 
sungen. 900 rpm. 10 strokes). After addition of 0.1 ml of 1 
M MgCl, solution and an incubation lime of 12 tninutes at 
0"* C. the mixture was centrifuged again at 3000x g for 15 
minutes. The supernatant was then centiifiiged again at 
46000X g (15000 rpm, SS- 34 rotor) for 30 minutes. The 
precipitate was uakcn up in 30 ml of 10 mM Tris/Hepes 
buffer (pH 7.4)/300 mM mannitol and resuspendcd homo- 
geneously by 20 strokes in a Potter Elvejhem homogcniier 
at 1000 ipm. After centrifugaiion at 48000x g (20000 rpm. 
SS-34 rotor) for 30 minutes, the prccipiiaic was taken up in 
0.5 to 2 ml of Tris/Hepes buffer (pH 7.4)/2S0 mM mannitol 
(iinBl concentration 20 mg/ml) and lesuspended witb the aid 
of a tuberculin syringe witb a 27 gauge needle. The vesidet 
were either used immediately for uansponation studies after 
preparation, or stored at -196* C. in portions of 4 ong in 
liquid nitrogen. 

2. Inhibition of Na*-dcpcndcm {*H]-taurocholaie uptake in 
the brush border membrane vesicles of the ileum 

The uptake of substrates into the brush border membrane 
vesicles described above was determined by means of the 
so-caUed membrane filtration technique. 10 pt of the vesicle 
suspension (100 pg of protein) were pipetted as drops onto 
the wall of a polystyrene incubauon tube (1 1 x70 mm) which 
contained the incubation medium with the coxrespooding 
ligands (90 fil). The incubauon medium contained 0.75 
pM).75 pCi of ['H(C)]-taurocholaie (specific activity: Zl 
Ci/mmol)/0.5 pi of 10 mM taurocholate/S.75 ^1 of sodium 
uansponation buffer (10 mM Tris/Hepes (pH 7.4)/I0O mM 
manniiol/100 mM NaO) (Na— T— P) or 8.75 pi of pouis- 
sium uansportaiion buffer (10 mM Tris/Hepes (pH 7.4)/} 00 
mM mannitol/IOO mM KG) (K— T— P) and 80 m1 of the 
inhibitor solution in question, dissolved in Na-T buffer or 
K-T buffer, depending on the expeiiroeoL The incubation 
medium was filtered through a polyvinylidene fluoride 
membrane filter (SYHV LO 4NS, 0.45 jim, 4 mm MiUi- 
pore, Eschbom. FRG). The transportation mcasuremetu was 
started by mixing the vesicles with the incubation medium. 
The concentration of taurocholate is the incubatioo batch 
was 50 ^M. After the desired incubation time (usually 1 
minute), the iransporuiion was stopped by addition of 1 ml 
of ice-cold stopping solution (10 mM Tris/Hepes (pH 7.4)/ 
150 mM KQ). 

The mixture formed was trrenediately filtered off with 
suction over a membrane filter of cellulose mtraic (ME 25, 
0.45 ^m, 25 mm diameter, Schleicher Sl Scbuell, DasseU. 
FRG) under a vacuum of 25 to 35 mbai: The filter was liased 
with 5 ml of ice-cold stopping sohition. 

To measure the uptake of the radioactively labeled tau- 
rocholate. the membrane filter was dissolved with 4 ml of 
the scimillator Quickszint 361 (Zinsser Analytik CmbH, 
Frankiizrt, FRG) and the radioactivity was measured by ' 
liquid scintillation measoremem in a TriCarb 2500 measur- 
ing instrument (Canberra Packard GmbH, Frankfiin, FRG). 
After calibration of the instnimem with the aid of standard 
samples and after concctioo for any cheimluminescence 



presertt, the values measured were obtained as dpm (decom* 

positions per minute). 

The conm>l values were in each case determined in 
N»— T— P and T— P. The difference between the uptake 
5 in Na— T— P and K— T— P was the Na*-depcndcnt trans- 
portation content The concentration of inhibitor at which 
the Na'^-dcpendem uansponation content was inhibited by 
50% — based on the control— was designated as the 

The table shows the measurement values of the inhibition 
of the f^H>tBurocholate upuake in brush border membrane 
vesicles from the ileum of rabbiu. The quotients of the IQo 
and ICjow, vahies of the taurocbeaodesoxycboUie (TCDC) 
investigated as the standanl in each vesicle preparatian and 
the particular substance are stated. 
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fron Ennplc: 




ICfMflCDC) 


lC»(SiibitiBee) 




3 


0.4 


0J5 


4 


OJt 


069 


IB 


0.47 


043 


21 


0J4 


033 


33 


033 


033 


33 


1.0 


Xja2 


36 


ai9 


020 


a> 




041 


40 


052 


OJO 


43 


0.78 


073 
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The invendon furthermore relates to the use of the com- 
pounds according to the invention for the prepaxaiian of a 
medicine. 

For this, the compounds of the formula I are dissolved or 

33 suspended in pharmacologically acceptable organic sol* 
vents, such as mono- or polyhydric alcohols, such as, for 
example, ethanol or glycerol, or in tiiacedn, oils, for 
example sunflower oil or cod-liver oil ethers, such as, for 
example, diethylene glycol dimethyl ether, or also poly- 

4c ethers, for example polyethylene glycol, or also in the 
presence of other pharmacologically accepuble polymeric 
carriers, such as. for example, polyvinylpyrrolidone, or other 
pharmaceudcally acceptable additives, siich as starch, cyclo- 
dextrin or polysaccharides. The compounds according to the 

45 invention fiiiibermore can be administeicd in combination 
with other medicaments. 

The compounds of die foronila I are adnnoistered in 
various dosage forms, preferably orally in the form of 
tablets, capsules or liquids. The daily dose varies in the 

X range from 3 mg to 5000 mg, but preferably in the dose 
range of 10 to 1000 mg. depending on the body weight and 
consii&ition oi the paiieoL 

The panicuhs- monoisoiopic molecular weights calculated 
are stated in the following examples. 

ss Uoless stated otherwise, mass spectra were recorded by 
the FAB technique with addition of UQ and 3-nitrobenzal- 
dchyde(3.NBAl. " 

Starting compounds which have the bile add strucnne 
have already been described in some cases (cf., for example, 

60 EP.A.O417 725,EP-A-0 489 423 andEP-A-0 548 793. 
is defined in Example 6. 



7^3 
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EXAMPLE 1 EXAMPLE 7 




(CH:ii-OH 



1 g (1.96 mmol) of ihe mcihyl csicr a is dissolved in 15 ml 
of teirahydrofuian (THF) or I.4-dioxBnc and the solution is 
stirred intensively wilh 10 ml of 2N NaOH overnight at 30 
room temperamrc It is then diluted with a large quantity of 
water and acidified with half-concentrated hydroddoric 
acid, while cooling with ice. Precipitation is brought to 
complciion by subsequent stilling for 1 hour, while cooling 
with ice. and the precipitate formed is filtered off with 35 
suction and rinsed with cold water Recrystallization from 
cthanoywater and drying in vacuo give 940 mg (96%) of 
Example 1. 

C29H3nOft(494) MS: 501 (M+LT). 

The following Examples 2 to 7 arc prepared analogously 40 
to **£xample 1** from the conesponding bile acid esters: 



Eunpte 
No. 


u "Eianpic 1* 


fonnilA 


MW 


MS 


2 


6 


CiAA 


50B 


515 (M 4- U*) 


3 


t 




336 


543 (M 4 U*) 


4 


9 




350 


557(M + ir) 


5 


10 




364 


371 (M<»un 



4S 



50 

EXAMPLE 6 




CuHitOt4496) MS: 503 (M ♦ U») 



65 
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EXAMPLES 



CHi 



W 




100 mg (0.2 mmol) of the methyl ester m dissolved in 10 
ml of dioxane and the solution is stintd with 3 ml of 25 
half-concentrated sodiinn hydroxide solution at roan tem- 
perature for 6 houn. The mixture is dilmed with water and 
acidified with half-concemraied hydrochloric acid to give, 
after filtration with sucdon and washing, the add **Example 
8*'(50mg,31%). 

CjA^NOj (489) MS: 496 (M+U*) 

The following substance examples were prepared as for 
*^ample 8*: 



EXAMPLE 9 



EXAMPLE 12 
O 0 

CnHsNaO) (576) MS: 583 (M 4. U«) 

EXAMPLE 13 
0 

C|JIiiNO}(S93} MS: WiM* U*) 



CiiH«iNOrf50S) MS: 312 <M U*) 



EXAMPLE 10 
CBHn.VQft(S47] MS: SS4 (M ^ U«) 



EXAMPLE 14 

0 

HsC- NH-(CHa),-Ri neS 

CsHstNOtCSTS) MS:586<M<ftn 

EXAMPLE 15 

0 

HiC- NH-(CHi).-Ri 0-2 

C]rflsiNOi(937) MS:S44(M'^U') 



EXAMPLE 11 



CiiHs5NO»(S61) MS:S6a(M4>U«) 




COOCH] 



H OH 
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-coniinucd 

OH 




5 

ns6 



0 



0.84 ml of triethyianune is added lo 3.14 g (6 mniol) of the 
primary aJcohol a (n s=6) in 1 00 ml of dry methylene chloride 
and ihc mixiure is cooled to -10* C, 0.4 ml (6 mmol) of 
chlorosulfom'c acid In 20 ml of dry methylene chloride is 
added lo the solution ai this temperaiure. After I hour at 0" a 
C. and 1 hour at room temperature, water is added, the 
organic phase is separated off, the aqueous phase is extracted 
several limes with ethyl acetate and the combined ofsanic 
phases arc dried and concentrated. "Hie residue is purified by 
chromatography (SiO,. ethyl acetaie/meihanolsB:]). 1.42 g ' 
(40%) of "Example 16" are obtained 

CjiHs^OyS (602) MS: 631 (M-H*+U*+Na-)615 (M-H* 
2Ln 



EXAMPLE 17 

0 

II 

Compound ftomEaampie 16 > KaO*S-0-(CHx)f-R> » 

0 

0.5 g (0.83 mmol) of "Example 16** is stirred in 20 ml of 
dioxane with 7 mJ of half-concentrated sodium hydroxide as 
solution at room temperature for 6 hours. Hie mixture is then 
acidified with balf*concentrated hydrochloric acid, while 
cooling, and is concentrated in vacuo. The residue is purified 
by column filtration (SiOa« ethyl aceiate/meihanole3:l). 254 
mg (52%) of ''Example IT' arc obtahiBd. ^ 
C«^3,0,S (610) MS«617 (M+LT) 601 (M-Na-+2U*) 



EXAMPLE 18 45 




so 



15 ml of phosphoric add dipbenyl ester chloride are added- 
dropwise to a solution of Z6 g (5.12 mmol) of "Example 2** 
in 20 ml of pyridine at 0 to 5* C and the mixture is 
subsequently stirred at room tempefaure for 2 houn. It is 
poured onto 200 ml of ice-water, about 15 ml of concen* ^ 
trated sulfuric add are added, while stirring and cooling, and 
the mixture is extracted several dmcs with ethyl acetate. The 
organic' phase is dried and concentrated and the residue is 
purified by chromatography (SiOj, C^IaClj/CHjOH-lO:!). 
1.78 g (47%) of ''Example 18** are obtained. 
C«aHAiO,P a40) MS: 747 (M-^LT) 



EXAMPLE 19 



HO-P-0*(CHs]k-R' 
OH 

1 g (1 J5 mmol) of "Example 18** is hydrogcnaied in 50 ml 
of gladal acetic add with a spatula-tip of platinum-on- 
charcoal in a shaking vessd. When the reaction has ended 
(about 4 hours), the catalyst is filtered off with suction and 
the filtrate is concentrated. The residue is purified by column 
filtration (SiOj. ethyl aceujic/CH30H«2:l). 270 mg (34%) 
of "Example 19** arc obtained. 
CjoHjjOyP (588) MS: 601 (M-ir+2U*) 595 (M+U*) 



EXAMPLE 20 

OH 




2.24 g (4 mmol) of amitie h and 324 mg (4 mmol) of 
potassium cyanate are suspended in 60 ml of water and the 
suspension is heated to boiling point A solution is fonned, 
from which a solid predpitates after a short time. The 
mixnire is stined at boiling point for 30 minutes and cooled, 
about 40 ml of water are added and the mixnire is addified 
with dilute hydrochloric add. It is extracted several times 
with ethyl acetate, the organic phase is dried and concen- 
trated in vacuo and the residue is purified by cfaromaiogTB* 
phy (SiOj. EiOAcATHjOH-lOil). 520 mg (23%) of 
"Example 20" are obtained. 
C„Ha,NaOfl (564 ) MS: 57J (M^LT) 



EXAMPLE 21 

O 

NH-(aW»-R« 

450 mg (O.mmol) of "Example 20" are stirred in 10 ml of 
dioxane with 5 ml of half-concentxatcd sodium hydroxide 
solution at room temperature for 6 hours. When the reaction 
has ended, the mixnire is diluted with water, addified with 
hydrochloric acid and subsequently stirred in an ice-bath for 
1 hour. Tht predpitate is filtered off with suction and rimed 
with water to give, after drying in vacuo, 430 mg (97%) of 
'•Example 2r. 
Cj,H54NaOe (550) MS: 557 (M+LT) 
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EXAMPLE 22 



rapfay {S'lOi, CHjCljCHaOHslO: 1). 1.2 g (43%) of 



tor 



NH-(CHA-0 




COOCHj 



2 miDO) of phenyl isocyanate in 5 m) of methylene chloride 
arc added to 1.04 g (2 nunol) of amine b (Example 20) in 50 
ml of d/y methylene chloride and 28 ml of tricihylanuoe ai 
0" C The mixture is subsequently stined at lOom tempera- 
ture for 6 hours and worked up as described under *Txample 
]6*\ the aqueous phase being addifted. After column iiltn- 
lion (CHaClj/CHaOH^lO:!). 6540 mg (53%) of lExample 
22** are obtained. 
C„H^N A (640) MS: 647 (M+LT) 



EXAMPLE 23 



Mr^NH-<CHA-R» 



CJ7H3BN2O0 MS: 633 (M+U*) 

EXAMPLE 24 



30 



"Example 24" arc obtained. 
C^KaalNO, (691) MS (FAB. 3-NBA): 564 (M-l®) 

EXAMPLE 25 

(HjC)jhN-(C3la),-R» 
CI« 

Compound Example 25 is prepared from Example 24 analo- 
gously 10 '"Example 21". The crude product is purified tiy 
medium pressure chromatogiapfay over RP-8 silica gel 
(CH50HfliaO«7:3). 
C„HaoClN03 (585) MS (FAB, 3-NBA): 550 (M-O^ 

EXAMPLE 26 



(H,C),N-(CH,>i-0 




COOOi} 



2.08 g (4 mmol) of amine b, JO ml of triisobutylamine and 
5 ml of iodomethane are heated at boiling point in 50 ml of jq 
acetonitrile for 2 hours. All the volatile constimenis are 
removed in vacuo and the residue is purified by chromaiog- 



iHBr- 




COOCH) 
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1 .04 g (2 mmol) of amine b and 276 mg (2 mmol) of 
pyrazolc c are heated under reflux in 40 ml of dry accioni- 
trilc for 10 hours. After celling and addiiion of etho; a 
prccipiLaic is formed, and ii filtered olT with suction and 
rinsed with dry cihcr. After diying. 450 mg of "Example 26" 
are obtained 

CsjHsBBrNjO, (643) MS: 570 (M-HBr+LT) 564 
(M-Bte) 



EXAMPLE 29 



EXAMPLE 27 



NH-(CHa)i-R» 



■HQ 

is prepared analogously to "Example 21". 

CjiH^oClNjOs (585) MS: 556 (M-HQ+U*) 
(M-O®) 

EXAMPLE 28 



n-CiHis 



is prepared analogously to ''Example 21**. The aqueous 
phase is decanted off fnm (he oily crude product after 
acidification, and the residue is extracted by stirring with 
ethyl acetate and then filtered off with suction and dried. 
C^H^aNOa (740) MS: 711 (M-HO+Lil 705 

(M-a®) 



530 



EXAMPLE 30 



20 




COOCHi 



1.0 g (1.9 mmol) of amine b, 265 mg ofNaBH^CK and 610 35 
mg of heptanaJ arc stirred in 10 ml of dry methanol at room 
temperamre for 48 hours. The mixture is concentrated in 
vacuo, the residue is paniiioned between ethyl acetate and 




CHj-NH-CHj-CH,** 




COOH 



saturated bicarbonate solution and the residue of the organic 
phase is purified by chromatography. In addition to a small 
amount of monobeptylamino derivative, 650 mg (49%) of 
''Example 28** are obtained. 
C^HoNO, ai8) MS: 725 (M+U*) 



is prepared analogously to "Example 28*' and "Example 29** 
by reductive amination of anthracene-9>carba]dehyde with 
methyl 3a-(aminoethyl)-7a, 12a-dihydrDxy*24^holanate 
(d) and subsequent alkaline bydrolysii. 
C*,H«N04 (625) MS: 632 (M+U*) 
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EXAMPLE 31 




is prepared analogously to "Example 30** using cydodode- 
csnonc as ihe carbonyl component 
C5,H„N0, (602) MS: 609 (M+IT) 

EXAMPLE 32 




03B g (2 mmo!) of naphthoyl chloride in 5 znl of CH^O) is 
added to 0.9 g (2 nimol) of aimne d and 0.6 ml of txiethy* 
lamine in 20 ml of dry CHjO^. while cooling with ice. Hie 
mixuire is subsequeoUy stiircd at 0* C for 1 hour and left 40 
to stand overnight. Water is added, and the mixtiue is 
acidified and extiacied several times with CH^Q,. The 
residue from the organic phase is purified by chromatogra- 
phy (SiO,, EiOAc/cydohcxanc»3:l). 1 g (83%) of 
"Example 32" is obtained. 4S 
CjgHasNOa (603) MS: 610 (M+LfO 

EXAMPLE 33 




is prepared analogously to ''Exaaple 21**. 
C^j,NOs CS89 } MS: 296 (M^J*) 
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EXAMPL8 34 




yte-'esMiplt3raad*£iB«leSr EXAMIU37 
C«H«NO, (639) MS: 646 CM^ID ^y^HH'-iQ^^ 



SXAMPLE35 ^ 
90 

ii prcpved tnilofaiisly » "CuniplB 34" usim p-toI»aw- 

alteiyl dMdt and niae DCAMPLB38 
CV4g^Op$(6*J)M5:48l<M*in ^ ^« o 



OCAMFLEU 



ii fRpMd ma^agMOi io 'Xnvple 3rrfixin|dc 33** 



u « irtfrnifrfiiTr pmdua is onHylttd in dift- C,II,9KQ« tf6l ) MS: M (M^LO 
witb ifld«iMShM& xoofli vapcmat. Tbe podoa is |[ 
ST. 
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426 mg (I mmol) of urcthmc and 782 mg (15 mmol) of 
amine b arc hcaied under leflux in 20 ml of dioxane for 4 
hours. The mixture is ihen concentrated and the residue is 
purified by chromatography (SiO,, CH^Cly/CH^OH'^lti'M 
540 g (59%) of "Example 39" arc obtained. 
CoH^aNjOioS (915) MS: 922 (M+LC) 

EXAMPLE 40. 




OCH, 



. 0 



is prepared analogously to **Example 21**. 
C47HMCIN3O10S (901) MS (clectrwpiay): 902 (M+IT) „ 

EXAMPLE 41 



HO 



0 



(CHik-O 




cooai) 



OH 



750 mg (3.6 mmol) of dicydohexylcaxbodiimide arc added 
10 a solution of U6 g (3 mmol) of amine b, 576 mg (3 

40 

mmol) of China add and 490 mg (83.6 mmol) of hydroxy- 
bcnzotriazolc in 100 ml of THF. The mixtuie is stined si 
room temperamre for 40 houn. Tlie urea formed is filtcnd 
off, the solution is concentrated and the residue is taken \xp 
in ethyl acetate. The solution is washed with saturated 
NaHCO, solution. 2N citric acid, saturated NaHCOs solu> 
tion and waiCL The residue from the organic phase is 
purified by chiomaiography (SiO,, ethyl acetaxe/CHaOHs sq 
5:1). 1.2 g (58%) of '"Example 41** are obtained. 
C,AsNO,o (€95) MS: 702 (M+LT) 

59 

EXAMPLE 42 




eo 



OH 



is prepared analogously to ^'Example 21*'. 
Ca,He5NO,o (681) MS (FAB, 3-NBA): 682 (M+lT) 



EXAMPLE 43 



H-C-OH 

I 

HO-C-H 
I 

H-C-OH 

I 

H-C-OH 

I 

OixOH 



is prepared analogously to "Example 4rr*Example 42** 
using gluconic add. 
CjoHfljNOj, (685) MS: 714 (M-IT+U^+Na*) 
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EXAMPLE 44 




coo 



♦ AniBb 




COOOh 



].04 g (4 nundl) of add chloride c 11 g (4 mmol) of amine 
b and a spatula-tip of 4.diinethylaininopyridiBc ait stirred id 
40 ml of dry pyridine u room tempenmie for 6 houn. After 
standing overnight at room temperacuic. the mixture is u 
ccnccniraicd in vacuo. ''Example 44" is isolated after puri- 
fication by chromatography (SiO,, CHjaa/CHjOHaM:!). 
C^sH^NO, 043) MS: 750 (M+U*) 



EXAMPLE 47 



o 



EXAMPLE 45 



^^-COOH 



COOH 



CO-NH-(CHa)i— R» 



is prepared analogously to "Example 2P. 
C4aH»NO,o a47) MS: 760 <M-ir+2U*) 754 ((M+LT) 



COOH 



is prepared analogously to "Example 21'*. 
C42H5,N0» (729) MS: 742 (M-H*+2Li^ 736 (MHT) 

EXAMPL£46 




COOCHi 



2.6 g (5 mmol) of amine b in CH^Qj ^ ^dded to 1 J g (5 
mmol) of acid chloride e and 0.8 ml of triethylamioe in 50 ^ 
ml of dry CHsGj. while cooling with ice, and the mixtuxe 
is stirred at 0* C for 1 hour. An excess of methanol is then 
added, the mixture is allowed to come to room temperanut, 
water is added and the mixture is acidified with dilute ^ 
hydrochloric add. The aqueous phase is extracted several 
times by shaking with CKsC!,. After purification of the 
residue from the organic phase by chfomatogxapby (SiO,, 
CKjCVCHaOH^lO:]), "Example 46" is obtained 
C^H^jNOjo (775) MS: 783 QMJH 
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EXAMPLE 48 




0-(CHA-0 




:oocKi 



3. 1 4 g <6 mmol) of alcohol a {n=6) are heaied ai J (XT C. with 
3 ml of cihyidiisopropyUminc and 1 J g of diphcnylmeihyl 
bromide in SO ml of DMF for 8 hours. After aqueous 
working up and purification by chromatogiaphy (SiO,. 20 
CHjClj/CHjOHslChl), ••Example 4r is obtained. 
C44H«0fl (688) MS: 695 (M+U*) 

EXAMPLE 49 




0-(CHi)i-R* 



30 



is prepared analogously lo "Example 21**. 

CAjOfl (674) MS: 681 (M+U*) 

The following compounds axe prepared analogously to 
Example 1 from the conespondiog bile acid esters by 
alkaline ester hydrolysis: 

EXAMPLE SO 



3S 



40 




COOH 



CjaH^eOe MW: 478 MS: 485 (M+U^ 



53 



65 



H2 
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EXAMPLE 51 




COOH 



CaH^oOj MW: 462 MS: 469 (M+U*) 
EXAMPLE 32 



HiN-(CHj),-cr^\Xl>s..*^^OH 



CjpHjjNO^ MW: 491 MS: 498 (M+H*) 
EXAMPLE 53 



hmir, end the prcdpiiaie fonncd is filtered off with suction. 
After dT>mg, 154 mg of "Example 54" are obtained 
C4,H„NjO, (831) MS: 838 (M+Li*) 



EXAMPLE 55 




C0NH-fCH2)i-R' 



(CH,>i-0 



loo 




COOCH3 



is prepared from Example 44 and n-hexylaminc analogously 
10 Example 41 with a reaction ihne of 2S houn. 
C^^wNjO, (827) MS: 834 (M+LT) 

EXAMPLE 54 



\^-C-NH-(a«iJ,-Ri 

rN-cooH 



50 Prepared analogously 10 "Example 53" and "Exanq)lc 54" 
from fluoresceine and amine b. 
C»H«NO, (821) MS: 828 (M+LT) 

IS 

EXAMPLE 56 



(CHJs-CHi 



0 

^^NH-(CH,),«R. 



no mg of ••Example 52** are dissolved m 5 ml of dioxane, 
1 J ml of half^onccnirated sodium hydroxide and 25 ml of 

A suspended solid is iihcxcd off and the filtrate is acidified " and amine b. 

w«h d,.u« hyd«hl,ric .dd. ^ i. c«dnu.d for 1 c^.ko. (J9I, MS: i98 (M^IT) 



Prepared analogously lo "Example 55" from pivallc acid 
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EXAMPLES? 
p 

NH-(CHi)i-R> 



CHj 



is picpand analogously to "Example 55** from 2-€thyIhex- 
anoic acid and amine b. 
C,«H.,NOe (633) MS: 640 (M+LT) 

EXAMFL£58 

is prepared analogously to '^xan^Ie 5S*' from clofibric add u 
and amine b. 
C^oHsjaNO, (703) MS: 710 (M->Ln 




is prepared analogously to **Exampk 55** from gemfbroeil 33 
and amine b. 
C4sH„N0, (740) MS: 747 (M+U*) 

EXAMPLE 60 




Prepared from 522 mg of amilse b and 94.1 mg of 
di-n-propyimalonic acid in TKF in the presence of DOC/ ^ 
HOBT. Isolated after 54 h. The yield is 69%. 

C^H«NO, (690) MS: 697 (M+U*) 



65 
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EXAMPLE 61 




250 mg of "Example 60" arc hydrdyzed in dioxane using 
2N NaOH. After aqueous work-up and puiificalion by 
column chxomatogiaphy (EtOAc/CH,OH 10:1), 160 mg of 
compound 61 are obtained. 

Cj^He^NOg (676) MS: 677 (M+1) 

We ciainL* 

1. A monoincnc bile acid derivaiive of the formula lA 



COOR 




whcfcin 

R is H. CH3 or M and M is a metal capable of forming a 3S 
salt, 

X is a bridge group of the fonnula (CH,),. where nsl to 
3, in which 1 to 3 (CH^-paopi can be replaced by NH 
or 

40 

II 
0 

groups, or a bridge group of the formula (CHj), where 45 
ns4 CO 10. in which 1 to 3 (CHj^groupscan beiepliced 
by oxygen atoms, NH or 

MKC- 

0 50 

groups with the proviso that oc neighboring (CH,)- 
groups art replaced by oxygen atoms and in which OS 
is bcmded via X as desired; and 
Zis « 

H0-. CHj-0-. HO-CH,-CHeCH-CH,-, 

O 

<C#Hj)3-CH-0-. Alkili-O-S--0— . * 
0 

0 o 
. II B 
HO-P-0-. (H|CiX>-P-0— . ^ 

OH CKCtHs) 



-continued 
0 0 

II • li 

CHi=CHj-C-NH-. H,N-C-NH-. 

0 NH 
II II 
HN-C-NH-. HaN-C-NH— . 



or— N(R), 
where 

R is in each case C|-C, alkyl. or Hj— NMCHa}^; 




CHi)».n a 



CH3-NH-. (CHi)>.n CH-NH 



(Ci-Cia>-AIkyI-C-NH-. 

where the alkyl moiety is optionally substimied by a COOH 
group. 
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•continued 




•contimied 



CONH- 



H|C — ^ SOi-NH— . 



NH-CHi- 




0 

It 

C-NH- 



COOH 




H 
0 




-CO A 
'CDOH 



CO-KH— 



whctt A is in each case OH or NH (C,-C,o) aUcyL 

2. A bite acid derivative of the formula I as claimed in 
claim h in which GS is linked to X in the 3-posiiion« linking 

^ taking place in the a- or p-position. 

3. A medicament comprising a bile acid derivative as 
claimed in claim 1. 

4. A hypolipidemic agent comprising a bile add deriva- 
tive as claimed in claim 1. 



OCH> 
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pravastatin 
sinvastatin 

atorvastatin 

cerivastatin 

bervastatln 

BMS-180431 

NK-104 

S-4522 

Eoron Azialcgs 

GlG-CcA Reductase Inhibitors 

K<G-CcA Reductase Inhibitors 
U-88156 

A-1233 

acitemate 

BAY-w-9533 

BB-476 

BMS-180436 

BKY-22566 

colestolone 

CP-83101 

dalvastatin 

dihydrcnvevinolin 

DMP-56S . 

glenvastatin 

GR-95030 

K«G-CoA Reductase Inhibitors 
KMG-CoA Reductase Inhibitors 
KMG-CoA Reductase Inhibitors, Chiral 
KMG-CoA Reductase Inhibitors, isoxazolo- 
pyridine 

KKG-CoA Reductase Inhibitors, seco-oxysterol 
KMG-CoA Reductase Inhibitors, thiophene 
HMG-CoA Reductase Inhibitors, 6-pheno3cy- 

3,5-dihydoxyhexanoic acids 
hypolipaemics, Wamer-Larebert 
L-65S699 
L-669262 
mevastatin 

N- ( (1-methylpropyI) carbonyl) - 

8 - ( 2 - ( t e t r ahydr o - 4 -hydroxy- 6 - oxo - 2 H-pyr an- 
2-yl) ethyl) -perhydro-isoquiaolinc 



Servier 
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a2a-trans-decal-3b€ta-ol* 
P-882222 
pannorin 
rawsonol 
RP 61969 
S-2468 

5- 8S3758A 

(S) -4- { (2- (4- (4-fluor ©phenyl) -5-Rethyl- 
2 - (l-nethylethyl) - 6-phenyl-3*pyridinyl) 
e thenyl ) hydr oxyphosphinyl ) - 
3-hydroxybutanoic acid, disodium salt 

SC-32561 

sc-45355 

SD2-265859 

SQ-33600 

(4R-(4alpha,6beta(E)))-6-(2-(5-(4- 
f luorophenyl ) - 3 - ( 1 -ne t hy 1 - e thyl ) - 1 - 
(2-pyxidinyK-pyra2ol-4-yl)etheayl) 
t € t r ahycr 0 - 4 -hy dr oxy - 2 H -pyr an-2 -one 

5 -be t a - anino- ethyl thioper*tar-oic 

acid derivatives 

6 - anino - 2 -mercap t o - 5 -ne t hylpyr isii dine 

-4-carboxylic acid 

6- phcncxyniethyl- & 6 -phenyl ethyl en- 

( 4 -hydroxy- tetrahydrcpyran-2 -one) analogues 



Koechst Maricn Rcussel 

Nissan Checical 
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SndthKline Beechaa 
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Koechst Marion Rcussel 
Koechst Marion Rcussel 
Eristol-Myers Squibb 



Monsanto 

Non-industrial scurce 
Sandoz 

Eristol-Myers Sq-Jibb 
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Eoehringer Mar-r-heia 
North Carolina Universit. 
Koechst Marion Rcussel 



atorvastatin 



(4R- {4alpha, 6beta (E) ) ) -6- (2- (5- (4-f luorophenyl) -3- 
( 1 -me thyl - e thyl ) - 1 • ( 2 -pyr i dinyK-pyr ar ol-4 -y 1 ) e thenyl ) 
tetrahydro-4-hydroxy-2H-pyran-2-one 
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What Is Claimed Is: 

1 A composition, comprising an ileal bile acid 
transport inhibitor and an HMG Co-A reductase inhibitor. 

2 The composition of claim 1 wherein the HMG Co-A 
reductase inhibitor is selected from the group consisting 
of lovastatin. simvastatin, pravastatin and fluvastatin. 

3. A pharmaceutical composition, comprising: 
a first amount of an ileal bile acid transport 

inhibitor, and 

a second amount of an HMG Co-A reductase inhibitor, 
wherein said first and second amounts of said 
inhibitors together comprise an anti-hyperlipidemic 
condition effective amount of said inhibitors, and 
a pharmaceutically acceptable carrier. 

4. The pharmaceutical composition of claim 3 
wherein the HMG Co-A reductase inhibitor is selected from 
the group consisting of lovastatin, simvastatin, 
pravastatin and fluvastatin. 

5. A combination therapy method for the prophylaxis 
or treatment of a hyper lipidemic condition in a mammal, 
comprising: 

administering to said patient a first amount of an 
ileal- bile-acid transport-inhibitor,., and. 

administering to said patient a second amount of an 
HMG Co-A reductase inhibitor, 

wherein said first and second amounts of said 
inhibitors together comprise an anti-hyperlipidemic 
condition effective amount of said inhibitors. 
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6. The combination therapy method of claim 5 
wherein the HMG Co-A reductase inhibitor is selected from 
the group consisting of lovastatin, simvastatin, 
pravastatin and fluvastatin. 



V7^ 



PCT 



WORLD INTELIJECTUAL PROPERTY ORGANIZATION 
International Bmeau 




INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internatioiial Patent CIassi6catioD ^ : 
A61K 45/06 



A3 



(11) International Publication Number: WO 98/40375 

(43) International Publication Date: 17 September 1998 (17.09.98) 



(21) International Application Number: PCT/US98/03792 

(22) International Filing Bate: 10 Maich 1998 (10.03.98) 



(30) Priority Data: 
60/040,660 



II March 1997(11.03.97) 



US 



(63) Related by Continuation (CON) or Continuation-in-Fart 
(CIP) to EarUer Application 

US 60/040,660 (CON) 

Filed on 1 1 March 1997 (11.03.97) 



(71) Applicant (for all designated Staus except US): 0 J). SEARLE 

& CO. [US/US]; Corporate Patent Dept.. P.O. Box 5110, 
Chicago. IL 60680-5110 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): REUZ. David, B. 
[UyUS); 14814 Pleasant Ridge Court, Chesteifield, MO 
63017 (US). LEE, Len, F. [WUSJ; 2496 Annapolis Way. 
St. Charles, MO 63033 (US). U, Jinglin, J, [-/US]; 
1952 Ridgelake Drive, Chestetfield, MO 63017 (US). 
HUANG, Homg-Chih [-/USJ; 15481 Duxbury Way, 
Chesterfield. MO 63017 (US). TOEMONT, Samuel. J. 
[•VUSI; 729 Beiquist Drive, Manchester, MO 63017 (US). 



(54) Title: COMBINATION OF ILEAL BILE ACID TRANSPORT 
INHIBITORS 

(57) Abstract 



MILLER, Raymond, E [USOJS); 9904 Old Lincobi Thiil, 
Fairview Heights, IL 62208 (US). BANERIEE, Shyamal, 
C. [US/US]; 15567 Country Ridge Drive, Chesterfield, MO 
63017 (US). MANNING. Robert, E [USiOJS]; 1298 South 
Mason Road, St. Louis, MO 63131 (US). GLENN, Kevin. 
C. [US/US]; 1816 Pheasant Run Drive, Maryland HeighB* 
MO 63043 (US). KELLER, Bradley, T [US/US]; 1780 
Canyon View Court. Chesterfield. MO 63017 (US). 
(74) Agents: WILUAMS. Roger. A. et al.; G.D. Searic & Co. 
Corporate Patent 'Dqjt. P.O. Box 5110, Chicago, IL 
60680-5110 (US). 

(81) Designated States: AL, AM. AT, AU. AZ, BA, BB. BG. BR 
BY, CA, CH, CN. CU, CZ, DE. DK. EE. ES, Fl, GB. Ge' 
GH. GM, GW, HU, ID. IL. IS. JP. KE, KG, KP. KR, KZ, 
LC LK. LR, LS. LT, LU. LV. MD. MG, MK, MN, MW. 
MX, NO, N2, PL. PT. RO. RU, SD. SE. SG, SI. SK, SL, 
TJ, TO. TR, TT. UA UG. US, UZ, VN, YU. ZW. ARIPO 
patent (GH. GM. KE, LS, MW. SD, SZ, UG, ZW), Eurasian 
patent (AM. AZ. BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT. BE. CH. DE. DK. ES, H. FR. GB. GR, IE, IT, 
LU. MC, NL. PT, SE). OAPI patent (BF. BJ, CF. CG. Q. 
CM. OA. GN. ML, MR. NE. SN. TO. TG). 
Published 

With imemational search report. 

Before the expiration of the time limit for amending the claims 
and to be republished in the event of the receipt of amendments, 

(88) Date of publication of the international search report: 

3 December 1998(03.12.98) 



INHIBmNG BENZOTHIEPINES AND HMG Co-A REDUCTASE 



,Kina fh^ .1.^ ^"^°***P»P* denvatives. and analogs thereof; pharmaceutical compositions containing them- and methods of 
Zf -^^i-tTT^'r** T^f^"^ " Particularly in the prophylaxis and tieatmem of hyperlipidLic cind^^o^s^h Z 

l^.T^n^nJ^ aAerosclerosis or hypercholesterolemia, in mammals. Also provided m compositio^ and meTods ^ ombrtio^ 
iherapy employing ileal bile acid transpon mhibitors and HMG Co^A reductase inhibitors for the tLmem of hyperUpTdemTc coS 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States paity to the PCT on the front pages of pamphlets publishing international applications under die PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Aimenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


PR 


IVance 


LU 


Luxonbouig 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Larvia 


sz 


Swaziland 


AZ 


Azeibaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Hen^ovina 


GE 


Georgia 


MD 


Republic of MoMova 


TG 


Togo 


BB 


Baitados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The fonner Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


IVinidad and Tob«go 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Beknu 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central Atrican Rqmblic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yngoslavia 


CH 


Switzerland 


KG 


Kyigyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


COte d'lvoire 


KP 


Democratic People'i 


NZ 


New Zealand 






CM 


Cameroon 




Rqwbiic of Korea 


PL 


Poland 






CN 


China 


KR 


Rqxtblic of K«ta 


FT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saini Lucia 


RU 


Russian Federation 






D£ 


Geimany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Smgapore 







HinERNATIONAL SEARCH REPORT 



lnt»rn .al Application No 

PCT/US 98/03792 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61K45/06 



According to tntomational Patent Classrtication(IPG) or to both national dassHication and IPC 



B. FIELDS SEARCHED 



Minimum documantation saarened (dasartication syatwn toHowod by dasaitication symbols) 

IPC 6 A61K 



Docajmemation searched other than nunrmum documentation to the extant that such documents are induoea in the fields seaicned 



Electronic data base consulted ounng the international search (name of data base and. where practical, search temis used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropiiate. of the relevant passages 



Relevant to daim No. 



BIOLOGICAL ABSTRACTS, vol. 11, 

Philadelphia, PA, US; 

abstract no. 489744, 

KRAMER W ET AL: "B1le acid derived 

HMG-CoA reductase inhibitors" 

XP002078625 

see abstract 

& BIOCHIMICA ET BIOPHYSICA ACTA, 1227 (3), 
1994. 137-154., 



1-6 



Further documents are tisted in the continuation of box C. 



□ 



Patent family members are rtsted in annex. 



* Special categories of cited documents : 

'A" document defining the general state of the an which is not 

considered to tM of particular relevance 
*£" earlier document but publiahad on or after the internaiional 

liyngdate 

"L" document which may throw doubts on piiortty claim(s) or 
which ts dted to establish the publicationdate of another 
citation or other special reason (as specified) 

"O* document refsmng to an oral disclosure, use. exhibition or 
othor means 

T" document published prior to the imamational filing date but 
later than the priority date daimed 



T" later document published after the internationat filing date 
or priority date and not in conflid with the application but 
cited to understand the principle or theory underlying the 
invention 

"X' document of particular relevance; the claimed Invention 
cannot be consldereo novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
documem is combined with one or more other such docu- 
ments, such combtnatton being obvious to a pereon skilled 
In the art. 

"&* document member of the same patent family 



Date of trte actual completion of theimernationai search 



24 September 1998 



Date of mailing of the international search report 



07/10/1998 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan2 
NL-2280 HV RijawiiK 
Tel. (-^1-70) 340-2040. Tx. 31 651 epo ni. 
Fax: (+31-70) 340-3016 



Authorized officer 



Leherte, C 



Form PCT/ISAS10 (second tfwel) <JUy 1902) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT r-- -i 

M*m H AppHcttien No 

PCT/US 98/03792 




uatlon) DOCUMENTS CONSIDERED TO BE RELEVANT ' ' ~ 


Category 


' Citation of doeumont, wrth indication.whare approphote. of the movant passages 


Relevant to claim No. 


A 

Form PCT/1$A/21 


BIOLOGICAL ABSTRACTS, vol. 11, 
Philadelphia, PA, US; 
abstract no. 317019, 

WESS G ET AL: "Synthesis and biological 
activity of bile acid-derived HMG-CoA 
reductase inhibitors: The role of 
21-niethyl in recognition of HMG-CoA 
reductase and the ileal bile acid 
transport system" 
XP002078626 
see abstract 

& JOURNAL OF MEDICINAL CHEMISTRY, 37 (20), 
1994, 3240-3246., 


1-6 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



iHv .ationai appijcavon No. 
PCT/US 98/03792 



Box I Obs rvatlons where certain laims were fouruJ unsearchabi (C ntinuation of item 1 of fir t sheet) 



This International Search Report has not been established in respect of certain daims under Article 1 7(2)(a) for the following reasons: 

1. f X J Claims Nos.: 

^■"^ because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claifn(s) 5-6 

is(are) directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. Claims Nos.: 

— because they relate to pans of the international Application that do not comply with the prescribed requirements tosuch 
an ejrtent that no meaningful International Search can be earned out. specifically: 



3. Claims Nos.: * « . * . 

— because they are dependent daims and are not drafted In aciMrdance with the second and third sentences of Rule6.4(a). 



Box II Observations where unity of Invention Is lacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventions in this International application, as follows: 



1 . I I As all required additional search tees were timely paid by the applicant, this international Search Report covers all 
' — ' searchable Claims. 



2. [_J As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Seanih Report 
' — ' covers only those claims for which tees were paid. specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international Search Report Is 
restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 



Reniartc on Protest The additional search fees were accompanied by the applicant's protest. 

I [ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (l))(July 1992) 



